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(57) Abstract

Novel human genes falling within the category of family genes relating to p53 gene which is known as a cell proliferation regulatory
gene, and gene products thereof. A human p51 gene characterized by containing a base sequence encoding an amino acid sequence
represented by SEQ ID NO:1; a human pS1 gene having a base sequence consisting of the 145- to 1488-bases in the sequence represented by
SEQ ID NO:2; vectors containing these genes; host cells transformed with these vectors; a process for producing a p51 protein having the
amino sequence represented by SEQ ID NO:1 which comprises culturing the above host cells and harvesting the protein from the thus
obtained culture; and the p51 protein having the amino acid sequence represented by SEQ ID NO:1.
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EOMWMEBEEZFELTHONT WS, E bp 5 3EBIEFR
Cebp 73 BEREFEIHUBZE IALAHBAALE PEIRF

ERUZDOHEIZFEDIZTHET 3,
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P53ZHWEDNABBE YA ILVZASVI0DKRET
MEEEETAERNELDBLELTCRERINW.ZTOEIEF (D
5 3EERZTF) W7o —=—rvr7rx3hTWb, ¥¥Wp 5 3 HE
cFfE. rasBzFfEHICHRBICEAT S I LXK > THE
mk#lENEFS VX Tr—LEINhBEI Do, BERETF
EEZLONTULR, LALZOBROMEICEID H0B S
Nicpb53BIEFO/7o0—-VEEERTHH., BFEBI
LDUAZERBO N VAT +—LEEMMH T 5 2 &N
SEMDICHE 5720 TIPS 3IEBREFORKELLIIEE
MEBELOE FPOBIZELWTHRHEIATE DD, | RE
HEEZREL Mo B5Li-FraunenifE BB i WV Tp 5
SBEFOEBFERIEAIALILEN»S . p 53
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BEZFREELENNEBEEFLELZoONDSIIE->TWS
( Baker, S. J., et al., Science, 244, 217-221 (19
89): Nigro, J. M., Nature, 342, 705-708 (1989)J,

4

Ehp53EF®HIF. 393M@OT I/ B K
XCNEKBENAA L (I~101FBBOT I )V BER). 27
KA A4 v (102~202F B 7 3/ BER). RUCKE K
A A 2 (293~393FBBO7 I/ BEBIDIHRIIS TS
N2, NE#IFAA VR, BHET I/ BRPH T DY V&
BREECOEEHEAIILBERLEREETATEL.. BEHH
(kR X A v THBEEZONDZ FROAT KA A IS
SHFOHAEBMLERTATEL., EXEEREFNICHFREOL
DNABAILMES T3 FKAA4ThHb, £72CKRKim A
4 3. BL0EERET IV BRUVNEBEEBRIZLEND
ERAETATED ., EFEMNDNAFKEPDNABREBOD
HFFICFST VR Ty —LHFHBETEORB R - T
BEEZOoNTWN DS,

E N EHEBICKREINSE DS 3SEEFOEEDOEL AN
2 VRARERT. TOBRENINKE»S 1T 00~30
07 I/ BOWMMICHMT ZIT AL V., HFIIEZ &
ZATHRBESINIKy b - B v kb (Hot Spot) &R h
ZERICEPLT VLB, WMhBIAT FAALHDKRy
2Ry PEBRIIP S 3EAELDNALOHKAILHET
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ZHEBRTHD . EB. YFHHBDODRXREII L > TDNACL
PHENEEMIEEFINS,

Ut EMSH, pL3EBRBR. HMOBERFIIHAEM
CEALTYHEEBEZEFORAZAGH I EEFMNBEBE F &
LTo®&EE DI ENHNEL 5 72,

PO SERHIZI-TEHEEXFEZINSIEHIZFELT
2. p21&EmF (WAF1HWFEFCIPI1., &WHiES
DI1&Edbbh B (El-Dairy,¥.S.,et al.,Cell, 75, 81
7 (1993)) ; MDM 2 (¥Wu.X.,et al.,Genes Dev., 7,112
6 (1993)); M C K (Weintraub.H.,et al.,Proc.Natl. Ac
ad. Sci. USA, 88,4570 (1991): Zambetti.G.P.,et al., Ge
nes Dev.,6,1143 (1992))). GA DD 4 5 (Kastan, M.
B.,et al.,Cell, 71,587 (1992)). # 4 # Y > G (Cycl
in G:0kamoto, K., EMBO J., 13,4816 (1994)). B A X [N
iyashita, T.,et al.,Cell, 80,293 (1995)). T A4 ¥ X
) U ERERFHEAEAS (I GF - BP 3: Buckbind
er,L.,et al.,Nature, 377,646 (1995)) W &EZH RT3
TENTE S

p21BIEFHI-FTIEAHEIT. Y147 ) VEKF
#HhFr+r—E¥(CDKI)OREEBHETHD . HFAERDP L 3
Zadp22lia2ALlLcHRBRANEMNHMICHET 52 &
A¥BE LT B (Harper,J.W.,et al.,Cell, 75,805 (19
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93): Xiong,Y.,et al.,Nature, 366,707 (1993): Gu, Y.,
et al.,Nature, 366,701 (1993)], £72p 2 L Bz ¥ .
mBMmBEENE (PCNA) IS8 LT,. EEDNAOD
gElrimETsEtbmEaNn TS (Vaga,S.,et al.,
Nature, 369,574 (1994)), BiZlp 2 1 EzFR. @D
Zq A FHE L., DNAGKREAMTLSMFEMZHIT SSD
I 182 FERA—OEBEZFTHE I ENHEBELTL SN
oda, A.,et al.,Exp.Cell Res., 211,90 (1994)],

MDM2iE. pS53EFEAICKALTZEOAODEEHRA
EUHAEALRABE®HIATEIENS, ADT 4 — KNy 7 H
HFELTHEALTWLWR EHAETNT W S,

IGF-BP3WRIGFy 7+ NibtoBDRBEFT
5B, Dl Hpb3IFHICXBIGF -BPI3EIKF
@iéflﬁli\ B LT, ps3EAMNI GFHEFHMRE
PREMHEFE AIERETTIRT S,

7. BAERMDPp S 3IEZEAR. BHHEEAOBFUEMARBDOT
Rr—v2A2FHET B3 &0 EIN TS (Yonish-R
ouach, E., et al.,Nature, 352,345 (1991)]). B4 # B4
cEsMBEEBT AN XO0FHRIp S5 3IRATTA
Zi#E - 59 (Lowe,S.¥W.,Nature, 362,847 (1993): Cla
rke, A.R., et al., Nature, 362,849 (1993)). £/ p 5 3
Eliz. kak, @E. RCPOVTEFMEBEFEE R F
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(RBERZF) BHEEXR->-TVWI2HEBOTRT T4 v 7
LI A FHFEEJ 5 (Pan,H.,and Griep, A.E.,Genes Dev., 8,
1285 (1994): Morgenbesser,S.D.,et al., Nature, 371,
72 (1994): Howes,K.A., Genes Dev.,8,1300 (1994): S
ymonds, H.,et al., Cell, 78,703 (1994)), K7 4 b K
4. p53EEHRRBEGFEROERILAMTSH D .
F7ZARBEZFERASTLHBOTRIIF- VX EFEHET
2155 ELE#BELTWS (Vhite,E., Nature, 371,21 (19
94)] o

Tk, BEERZHER OPDPSSBREFOANAERLT
BT Y ARFRUANFEARRCLBEEO TR TER
PS5 3BEBIZFOLBAERIIED. TRV X 2FEL.
ZFIhOoMODHBULULACERDPS 3EIEFA p S5 3 REBRM
MR N RREMN THRETESZRNERNST 5 (a
nchorage-independency®* 5 %X %) (Xu et al.,Jpn.J.C
ancer Res.86:284-291 (1995) ; Kato et al., Int.J.Onc
01.9:269-27713,

BAXRB7RPN-—VXOMHMAEAFTH S Dbc | — 212
AT BHRIENTE, TR T4 v 7R RET
% (0ltvai, Z.M.,et al., Cell, 74,609 (1993))., p 5 3
EAICKLXA2BAXBEZEFOHEMED c | - 208D,
T v ZEAMBEABEM LI O7 R M- XICEHELTED
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(Miyashita,T.,et al., Oncogene,8,1799 (1994)3). %
b7y R =R T B TFN NI VAT 2 Y-
D—o>THAHFasHh, FE/hERMAEEFBEMKICEL
THMLTWS EW) HEMNDH S (Owen-Schaub,L.B. ., ¢
t al., Mol.Cell Bioll., 15,3032 (1995)),
ER~xTEL IS BLOWFEITLD, P53 ER
2p 2 1BEFELREBSTHE-OEEZFOEEZINEHRL
T s T A I ENRBESMITE > TETINE, T, éf:%’
HEmBRENRE LALERMp 53 EHICELTH., A
RNOMWODEBHEEMEMFEABLTY VY VERET DT
SDNAQOHRBBEERENDZ I ENFTINT S,
AEThbh-TW3p53BHOMKEBLL TR, X
. ESHGRE. ROMBAZEAHEHEET S LS
T AL FlEEEE. DNABRICHMTIEOHEES
hKoOMBKEZ. DNABAK., =T F VX I/ VT - EE®
HEFOH, ChoDBENBEANICHRT 2R M
mMomBEmEst, TRV XFHE, DNABE. D
NA%E%%%ﬁﬁ'ﬁ&(ﬁ%ﬁ%ﬁﬁ%%l%@:?%@t%it’o?h
5 o

X5iI2p b3FHODMEE . Bz FICBREMVE LU L L
XA B DI TEHRL. MAET T ANVARBER, b1
FAA VR EBERE. X2 LVAF FT —ILOEAL,
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EHICLIIRBREFTSOEBEOR MUV ANEKLMAEICIR
RE, ZORWEIN XL ELT. DS 3 EHOBMEL
(HEWAEABR L EEDh TS, BN - HOH
A2 p 5 SEAR. HOBEAHEELOMEEMICX
ZUSFAEERRMOBEFOEREH ML & OBEE R
ML, A NLXAZHAEGAKLOMBEODN A%
ERMAG LAy, SBRANEBLEI Y THEBEEE L
D, 7RIM=—vRIZEL>THBAEHBLALD ., W IZH
BOSERELIZDT A ETEFBABZBE X ML D
SHETIDIIHFE LTWSE EEZXZ S5 TWL S (Gannan,
C.E.,et al., Genes Dev.,9,600-611(1995): Graeber,
T.G.,et al., Nature,379,88-91(1996): Linke,S.P.,et

al., Genes Dev., 10,934-947 (1996): Xiang,H.,et a
1., J.Neurosci., 16, 6753-6765 (1996)J,

B OERIC D S 3BMEFOERNGELET 5 2 &
o, FEEEHSOZMYERIER LT, p53BETFR
CEOEAOBKMEANAREENTHLS. p 5 3B
FOERBEABRMNICEART S TS5 1 < — &M TP
CREFM ., Y v iHivohimPic@BE LALESMRE®R
WE 3 HikElR. EEOBRHMEHAR CVIBERELEE TN
21 HDOHFMLLM EE LD H> S (Hayashi,H.,et a
1., Lancet, 345,1257-1259 (1995)],
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WIcp 5 3EAHICIR. TRNr—VvAFEREISH S Z &L
NH TANZ - Ry —FHAVTESHERBICHEARD
5 SEEZEFABATAHEEZFREIREBETITDLNTSE
D, FoEDHEIBEXTN TS (Roth,J. A, et al.,
Nature Med.,2,985-991 (1996)), £/ &:E. BFAIZI B
THLHE IV THERBEFHEEIHEBINTL %,

ZFO—HFT,. EFEBO¥HEL LIPS 3IEEFOE
mAHELTHEOF. COZEMSpPp53IBAICHAMT 3
BEEERNFABEEE IO BEANRNFET 2 JEHED
I TWHB,

ARPBESIL. RICPp S 3OEEFEENIIERYF v
BMBEHY LoE (NHL) ORI EBEHEIIELSTWI &%
REULUX,

¥4 F®E. LtROop S 3ERERFEACHERAEZE T
ZpT7 3t mBahnhi-wBALABEBREFOPERS L/ (Kagh
ad,M.,et al., Cell, 90,800-819 (1997)), L A RH A
SOMBIZ LB E. pT7T3EEBIF. BEEFHEHEALRN ALV
(1~45FHO7 I/ BER)ICETE bp 5 3&H
L2909 % o MAMETL. 6 DDERDH B Ky b X
Ey FEFRITNIMBULREABREF ODDNAKS R
A4 v (113~2008 B 7 I/ BABICEITA2HERAKER
6 3% TC.AYITAYE—Ya v EBKRBII~ZIFBOT

/
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) BEBR)OMRERIZI S THSE, LIrLAEANSs., C
K KA A4 i LTRRp 73ZEZBEDPS3IEBEDOHM
CEELLHARBERID SN TN L,

P 7T3SEBHOBERAICL > T, WEFEHBEHKPS
AoS 2l (EREMRERHKI>OKRENIH TN L I &
T/ p7T3SEADOD—HBMHUULRERRARIZII-,TSAOS 2R
ERE— « NLRAFV—DBHBOTHRbM—YyZABREES
NI ENRH/EINTWS (Bruce Clurman and Mark G
roudine, Nature, 389,122-123 (1997): Christine, A., e
t al., Nature,389,191-194 (1997)],

Lo2ALAEARS. p73FAR. EFMALZCE VL TRIK
WLRMVTUHPRBLIEWEATDp 53 EEBHEI YR -
T, IS, BEFEMBKIZCETISD 7T3EBRD
B, ENBBHPEREOCOT /7 F /A4 Y DT X
SsTiRFEIhKL VAT WWTHpPpL, IEHERNL - T
Wiz, V-

COESIEpT3EAB. p53EALLECH OB
EAERETEHILIOTRUEL, ABRDODERLIMAITFIH
T30 BRTHS, 5T TOBENIL. TDp 7 3
BYEFBI L ITLIHEENLIESMHEFLEL TALED
FTohdED0ME D H 5.,

AZPIT. E PEEORRBERICBET 2HICTER
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FTRUZTOBEFENCEATIHEREZBMHRT 22 &% H
WEdT B, LOEHMICIE. AREPRMNLTE2E5ED
HBEFELTAMDODP 5 SAEFEHMUBEET 25
L RBETH O ZORETFEDERBET S EEEW
LT B,
FirARPR. IEEFOHMHPDNAI»NGCKE LT T A
e —®Fu—T . ZEREFEELRI I -, BRI I -
NEAIh-REGERE, ZREERAEEET S 2L
Mot B, LREBEFEMOBEFEERMRT S I LE
B ET 5,

TR AT
M1l1it. p5S5lABEHOHEMNLINAA Y OREE,
DS3%8&6p736%5t&%ﬂ2bt@?%50
Hep . TAJIZEEEHAER. TDNA binding] & DN
A SR, R lToligo) @AV T4 ) £ — ¥ a3 V#EB
EEhhThRT,

M2i. ErpbHlABEEFTI-—FINET I /B
BEH %A p 5 3SEBURUDPD TSAEHUDOET I/ BES &
kL. —EBMoMAtEALETH B, —EDPRA—-T
27 I /) BENATHATTY .
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MHAEp 73 aEBAHOEKET I/ BRENLEBEL. @FEOD
HAK®Z2ACRKTH S, WENR—TH57T I/ BRxHN
B THATRT,

K 4iz. p51FHHBEDalternative splicing variant
(p5lA. pS1B) O &E*> . p 7 3 FHEHDalternative sp
licing variant (p73a . p738) DH#HE L EX M IT HEE
L22E T3 %,

M5id. ek MAKICHEITS2Dp 51 mRNARR
Roex. /7oy rar7 (70— v7F vy 7HD
T4 NF —ER) KWIXAERKBARTRIKHBIZIKND D
EHATHDL. FL— i3 1 0. 2 @ K. 3 @ e,
4 : fi. 5 : HE. 6 : BHHT7 BB, 8 BROK
RERT

K6e6i. 2Dk P#HBIZFLITSAp 51 mRNAFHE
Rz, / —H¥r7Joyraqa 7 (7o—-—rv7y 78k
DEALAZRNAZFAOWTHERLAL T )by —fEH) I
S 2BERkBBETRIKBIIRKDEIEETHDS., &L —
ix. 1 : AR (mammary gland). 2 : @3 B (prostat
e). 3 : ME K iF (salivary gland)., 4 : B (stomach)., 5
: M0 A% (thymus). 6 : B R IR (thyroid), : 7 : A& (tr
achea)., 8 : FE (uterus)DHER%Z & T o

M7id. polABZFOIo=—ERMHGEETT
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HEicttb2B5EHETHS., BEFEMICE. pS51ARET
523 F(phlA). p5 3HEHETFS X I F (pd3). HA S
SOt p 51 ARBETSTS A I F (HApSlA) RU X7
4 —D & (ReCMV) TRRHEEGEHR LACEFMEBO I 0= — K
5 HEAFEBLAKBIERODEIBEETDH 5.
H8ix. EBM2IZAVELY R -7 —HBEDEHEAD
I TEdT B TH B, K. WAF-1 promoter lucid. =20
PS5 3HH LA VEFERLTWSHEARDPD 21 WAF
1l 7o — & —HEY. del liF—2 D EHT LV AV MN
10 WMoYB P TWLWEHEEY. RU¥del 23 bV A PN
HoBHIrNTLEHEENETRhENRT .
MoOld. H8icscrlLicEBArDYR—YV —BEENMETHT
Z2%&p5 1 AZRBEFSZIKN(p5lIA). PS5 3RHAT T X
I R(pSPF Ty ho—b e RN7 F —(Rc/CHVYZE L S
15 A0S 2HMEICHEA L7 B ®transactivation@#H % &~ 7
RThHd (EBRH2B8),
10, poH3RBUHNERMHIZIAEINTLEPG
CYE—4% —HEWErHFTHE&Dp51ARKRETSXIF
(p51A) . HAMEH L/ p 51 ARB TS5 X I K (HApS
90 1A). p 5 3XIBFF X I K (phl3) £/A W3 ¥ bo—J
. R % % —(RcCHV)A . SAOS 2MilICEALILLEODL
ransactivationHEHE A RI R TH 5 (EBRH 2B 8,

Yxxi
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111, ERAACHLT. Ehp51lABETE
SL1ClMMARFAIBLER. REp5 1 ABRETF%
SFHIV1I -2 -3 HBIZDODWLWT., 32CRUI3ITCOR
R AEE T CHELABAODNADMG A ALE B~ i
RA2RrdTHBEICKHDEIEETH S (THOD - XEQkH
DITF Vv ALh7Towa FEEEMEH),

R Tl 2 3MB] E@~2 5 —2BEBAL. p
51 ABEFEAEHRONEOMMTH O . [1C 140

B X FT4ABlM@l,] 3. pS1lAREFEALR

WX — (pRcCMV p51A) THRHEEHLIXL
p51ABEALl-2-3BETHS., 71 7Hind TI A
77— YVDNAOOHMBEEFRHInd DIZXE298HWTHDH .
DNADODY A X< —74 —T& 5 (New England Biolabs.
ind. &), F 7. 100bp ladder& 3100b p O E XKLL O ¥
A X%FHTE5DNAMAAMNSREIY A X - —-TdH5b
(GIBCO-BRL# ),

M12~14iEF. Ebhbrpb1BEEZFDODI—-—FERBD
EHERHN (FBR) XKk EBDZ (7 XAp5>51 B#E
ZF) O4FESN (LE) EEZHEBLAKETH LS., &
k. BB TR —OEEIZCIHPXHERLZL TS,

K15iF.K12~147TxR9dTEtbrpS51BEIIEZFR
U<wXpblBHEzrTEhZTha—hrahsdtk bp
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5 1BEARUTYXp S5 1 BEBHDODT I/BEHNLY K
BRLAZAKBTHS., M. BB TR —-—DOFT I/ BIiZid
KAz LTS,

¥ B3 @ b R
g5 L5, B MEEME&GO L LG EDHE
IEFTHhH 2pS53BIRZFOEREAEZHELTLLELI &b
5. XS P S SEBLUAICOIESERDHEBLE 2R
ZZUTW2EBERZFEY (EH) EFEEL TV S A EHEDN
THBIN T 5,

ZDH. KRERBEEF ST D EEFE B EH G
METIHFHBLRFHE I ZTOBIRFEDZEHRETT <L
SEHREEELRLTWAEIA, LEp SH3EBERKR
EHAEAFITSLAEAEI-—NT A E PHKXKOHBEEIRFZ
R L. ZEEFXEIZTOBEFEYNRT RF— VX
CHEBICHE LTS EEXAERA LI, FEBI 2N
MRICEDSSC HBDTH S,

THbb, AFEHEITR1~8ICBIF3EL Fp51i#t
ZFRUTZTHhICHET SEIZFTDH %,

1. LUTo (a) Xiz (b)) oZEBHEA223—-FT 35EI
¥+

(a) BIWES1IIARTT I/ BENEFEITHEDHE
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(b)) EBHINFSLIIATT7T I/ BEMIZENT. 1 F
LARBEBHDOT I/ BBIPIXRE. BEBBXEIMTNHE
N7/ BEMNAEF L. Bop S5 1EH®EZSR
T5EHEH,
5 2. UFToD (a) Xid (b)) ODNAAXHFT 5#EIEF :
(a) BIFB2ICREINIEERINICE T, BEE
HFS 145~1488ICr3n3EERMNDS
3 DNA
(b)) EINFS2IIFAINSIEERINICENT., EH
10 £S5 145~1488ICTcaNsHEERIN»S
WBEDNAER MY P x v bUEHBETTA
T7YVFY4 XL, BDop S5 1 EHEEEFITALAELHE
33— N9 5DNA,
3. BBMIMFBS2ICFAINBEREINZHF T 5 L 25 #
15 D& I&F o
4. LTFmd (a) Xid (b) DNA%2HTBcDNA

(a) MINFSZIIAINGEERNICE T, EH
HS145~148B8ItmmINsEELRNOS

20 75 DNA
(b)) BIFS2ICFINSIEERINICENNT., EHE
S5 145~1488itmxnhsEHENS
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WAHBDNAEXMNY VY 2y PREEHETTAHA
) ¥4 XL, BOop 5 1 ENHE*FITIEHE
3 —F3 5DNA,
5. BINBFS2IRINBZERERINERMNY VIV b
5 KEHBETTNAT Y FTAXTBHI EEFHMET SD
N A,
6. HINFTH20EEES145~1488iIcpx-7IN5b
EREMNMEIMY VO 2 MNEFEHETTAHNALAT Y T4
X B EE2FHETSDNA,
10 7. Z7S5Sa4a<w—&E L TRHLoh A LEELS5ELEBHEHDDN A,
8. Puo—7 &L THVWLoNS LESLSEBHEDDNA,
XS IICAXPBE, TREI~14 12k brp b5 1 &
BERUZHhiICEETZZEAEELCRE (RY) XRTF K
TH 5o
15 9. LUFo (a) Xid (b)) TR IEBHH :
(a ) BHINEBES1IIRIT 7T/ BENEXAETHSELHE
(b)) MHMFS LIZRT T I/ BREMIZBEBT. 1 H
LS RBEHROT7 IV BMPIREK.ERHX AN
hic7 I /) BEMN*HBH L. BE>opS5 1 E&®EESR
20 T HAEHHE,
10. BAFS LI T. UK EDBT I/ BRES]
JB®ES142~321K07 3 /)8

ey

/

~5 9.7

1
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2 359 ~397TTR&ENB7T )& At 71 %=
AT 5L ILTHKOEAHE.
1 1. BAFES LItk T. EFEHMAKE. DNAK
AHRUAYVITAYVE—-Y s VEBERERBIDEBESEDIL
/ B

Jti

BRIWBVEBECEDIEBEOBEEZR I 527
MHWAEFTBHRYXRXTF K,
1 2. UF® (a) X (b)) iITFRTRYXTF F

4

(a) BHINBFS LI TT I/ BES1~59 THK
Xha37 I/ BEMNEFETEH2RYXRTFF
(b)) (a) icaxdT 7 I/ BEMICENT. 1HLK
TEHROT I/ BMARKR.BEBXEIMMNETNL
TE/MEﬂ%EL\EOﬁEﬁﬁm&%%E
TEH5ERYXRXRTF R,
1 3. UF® (a) Xz (b)) @RI RYXTF K

1]

(a)BINFS 1LIZELWTT I/ BESL1 42 ~32
1 TRENDET I/ BEINEETHERYRTF
ke

(b)) (a) ITFRT 7 I/ BEFICENT. 1 HFLL
HEHROT I/ BMPRLK.EBRBXEIMIMIN
7TI/) EBEMNAEEL.BEODDNAKEHREE T

/

BRYRTF N,
1 4. FFo (a) Xz (b)) KRTERYRTF K
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(a) BINBFBESLIZBNTT I/ BREFES3I S 9~39
TTRENBT7T I/ BENERFEITLRIYIXRTF
.
(b)) (a) tRERT 7 I/ BEMIZETNT, 1HLL
BEHOT IV BARKR.EBRBXXIfAMENE
7 I ) @BEMEBSL.E2DFA Y TAYE—- V3
VHEAEBETAERYRTF K,
EaitK%%m\ﬁﬁT%p51%&%%éﬁTé
Ry 4 —, Ry —TREERI AW/ -EEAR., XU
CEZETHRAA P TEREL. Boh iR EDD 0E
BEAMENT 322 42 8%ETSB. pS 1 EBOREDR
EILOMHBbDTH 5,

4

K. AFEBIZET S Tps 1) EnHIHEFTIRE. BRI
AHHBIIEWCEELFER T Z2HDTH > T XFEHN
PRIZFREZTOBEZFEY (EAH) FLXHTALRE
T5HDTIEE W,

T, ARBIZEOTEHEZF (DNA) . 2FH
DNADAHK LT, ThiMEKT IV IXHRUTT v 7
EUZBE LRI AYHDODNAXTLETEIBETH
D, £HLZOEIILALHBEIASZ LOTIRE L, -
T.ARXPBOBEZF (DNA) IZF. HIZEEALEBELR
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D. b5/ LDNAZSTLZAHDNA, KU c DN
AZEL 1 EAEDNA(BEVRE)),. L ICE L X8 &
HEWRBENA2F 451 FXEDNA(T  F+ 20 X8H).
LUz hooMhoWTFhhsNITEN B,

UT. XBHEBIZBEITAT I/ B, XRT7FF, EERK
ﬂ\&@%®%%u&5§ﬁ@\IUPAC\IUBQ
BETEERIIXZIT I /VBENEZETLHAAEE O MF K
DIHDOHANTA ] (BE, KEBERUTKRMD =& FHF
F) RUMBEZSBHICKEITLSIERESIZRD bDO ET 5,

/

(1) PO 1EBEZEFRFTZORDY

AFEBIT. pS3EHDMEAXBTOHBEEREEL
CBRRAFOMEAXBZIHEEZETSEAE XTI - FT 5L
FPHROFBEZFICHET 5,
AEBHOBEZEFEI. KXKL2AMDOp 5 3EEFRSFDP T
SEEZEZFOEINIISCHEERFELTEBRINAT-BEERRZE
MALTEEIRDOSZ.. FiciCBIB LTSS A< — %
AWTPCREZITHS 2 EILE-THONTZDLDTH 5o
BEfEMIIR. #E2EHBATRTIOULRMBESI S AT —%
AAWTPCRAZITSZ2&iIZ&L->-TpbH 3BBIEFREDP T
SEEFELELER—TEQTLY, BHIZHMUT 2 Bz W
A 2Bkt CODNAMMAZ70-7 &ELTHERT %2
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&Ki@\tb%%%cDNA?%T?U—#%E%K
BIR LIccDNAZO— I, D5 3EBHDT

Xz

/ &
IS W HRAKEE T IHHAEAET I - FT 5c DN

Avo— v A BEESTLZIEICRD LR
Boht-cDNAMSGEEBENALT IV BREINDHE
S FIBIE¥WS50, 894DaTh-7cDT. AREWES
3. A LELZ cDNA (DNA) # Tt bp 51 ARI
2 (=L HBIEp 5 LABEF) I ERAL. S5 H
BEFIot-Ta—FE3h37 I/ BENEZEFETS2EH
E%FpSlA%EE(%b<wp51A%EM&%L
y A
ZOBOWEIZED. P51 cDNAZBD— 23T —
KT BIEFICIZ. BEROX TS A4V v 7ERK (alte
rnative splicing variant) #23% 3 2 EN4a D - o E3
FHEALOE PBIIBITINEBETESTENORIAE
ERBAFRLER., YZEY (BEAH) CERERLEL
T — LAEEWT A —LEITRTTARENEBEDF
ET A ENHSIERL - T,
chodRTFI5A YV IERKIINANSPp 51 cDN
ADhSEEBLELZT I/ BERICXZE. BT+ — L0
2754V VI ERKE, iR T B 4487 I8 (5
%%%50.9kDa)%ﬁ¢5%BE(p51A%E)
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a—F4 588z F (p51AEIIEF) THOH., k&
WT A —LDRTSA YV ITEREKITE 41T IR
(HFE#HT71. 9kDa) 2F T 5ZEHHEZI-FT
BEETFTH ofe ARRAICH AT, BELE. UBEE
DEIZFA2 TErp51BHEMEF (FELRFHEIIPp S
BEEZF)IJEHRTIZIILEICLEFLEZEREFITXL -, TA
—Faxhaza7IBRNAFITS5EBHEZ (p51BE
BE (L WEp51BEA)] EWT 5,
FRAERBIZEWLWTE, WiEdp 51 ABERZFRUTDP S
1 BEEZEFERELTCIMpS 1 EEZFI] EMMU, p5S1
AZEBRUDPS 1IBEBHZREBELT (PSS 1 EB] &
R LT B,

KNE. pSI1BEEFORTSAV Y IEEKRIZE. T
AFRO —HARBLTVWE LOE, BHOFEIER
I TS,

thoop S5 1 BEFORERENEARLLIA. X
BPopsblBEZFEYW (pSb 1ZER) . pd3EHR
CEHUMOESERHAER. IlBoREMHERE. RUTT
Rr—vRFHEAEHEA TR LI, EHp 5 1EHEFDOE b
MBIt T2 RRB[IZ. PSS 3 EETFTORRLD bAMKR
FEWTHhyH., T-RABICHBBEMNICRRT S5 p 7 3H
EFoMBIHEARE T IO, TOMBIET LD D
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FEBEIc b bDTH -, B, £ PEEMAMXE
EEdmBHgIIBEBNNTDP S 1l BZEFOEEIERIN,
choomBEnrs. AFREMOE bp S5 1BIEFREL D
S BENHEEF 77 Y —OHLAA L NN-—THD
cEMRBLRARRENI,

$%%®p51ﬁ&%@ﬁ%%&bfd\%ﬁ?5%
W@l 1o ashsrso—>r (p5 1A, p51B) A
+2DNARMAETHHLOEET B I ENTE S,
p51A7m—yﬁﬁ?5%E%tLTm\&ﬁmﬂ
§¢\Eﬂ%%lnﬁén54487i/@%§#6ﬂ
zEpEA - Fdsr@&iF (134 4 27 vAF F)
AEF B ENTES, BB ITRE, RAIFS 2LV
T\i—TVU—?4777V*AKﬁ%15145~
1488&&3éﬂ5ﬁ§ﬁﬂ%ﬁ?%%ﬁ%?&%o
AE.%%p51A cDNAZo—vO2EEER
m\Rﬂ%%ZK%T&HOZSlﬁB7Vﬁ%FT&
5o$%%®p51Aﬁﬁ%Ku\%%m%%%ZT%
éﬂ%ﬁ%ﬁﬂ%%tﬁﬁ%ﬁﬁih%oHﬁ\mﬂﬁ
%ZKﬁTﬁEEﬂuﬁhf\%%ﬂFV(ATG)M
ﬁ£§%145—147§9uﬁ%bfﬁb\£U7¥
—L—vsvyZ I (AATAA) E. 27862
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79 1IZMEBELTWL S,

. pS1ABImFTa—Fah 34487
JBAEFTADpS1I1ABEBHOT IV BENEZEINES L
ARTHN, BT EAR. T/ BES 1 ~5 9MLTRE
N2 EHAER. 71V BES142~32147T
RENBDNAKAEBRUOT I VBEFES353~309
TR TrREIhhBdF)IAX)VE—-—va VHEBEERFT %5,
ZPSH1AZEBHOKREBDO T IV BENITDODWNT., &
MEEHEPSIRUFp 7T3xchh choEYEBERITNT S

Yaxi

ezl

Yxzi

MA®EEGCGVY 7 Y27 (D4R --BEBIS
Xy 5y =2 V2xr T4 RAEL—F— < TI
— 7)) ABERATBFASTAo S L% EMHLT(P
erson, ¥. R. and Lipman, D. J., Proc.Natl.Acad. Sci.
U.S.A.,85,1435-1441 (1988))EBA X7 R. KX 1 IIFT &
Er3onhic (K1 K288 ), 2200y, UAME
FHICE-TkHip53EHOELELDPD 73 LBEBHALD
MARE=ZHET S5

<F*Fzl >
e wdl REE® DNA $Y3°
LSRR EEHEEB | MY -vay
pS51A=p53 36 % 22 % 60 % 37T %
polA®p73 B 42 % 30 % 87 % 65 %
p53 <p73 28 % 27T % 63 % 83 %
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—%.p51Bso—UvhRETEIHEEFELTIR. &
ZEMNES. BEHNBSA4ICREINDE64 17 I/ BEE
NoRBIZEAEAI-FNTH2EERF (19 23X7V10F
FR) AFEFERIENTEE, EABMIZIE. BINESS

144

5 BT A—F v ) —=F 4 v 77V —-LALICHEYT S
45~206THHiIcrIhhA2ERENERF T H5EIIZFT
»H 5o

HL UFKEp51B cDNAZo— 42 EEHEEKS7S
T. MM EBEESICRET EED 22T 00X VAFRTH
10 2. AFBEOp51BERFICIT. BHEEINEFFTLH TS
Thr2EERMNEELCEEFRNETEN D
p5 1 BEEFTCa—FENB641BOT I/ EBEEZSR
+2p51BEAOT I/ VEBEINERINEFS 42T M.
WMy EEIE.T I/ BEE 1 ~S59MTARINIEEEK
15 /LK. 7 I BES142~321ficRrENhSDNA
GEOSHEBRUOT I/ BES353~397ThTREINDSA
JyTA Y- s VEBEAL. BT I BESIFE
TEROVHACEEMOERICHMBES (SAME LA
VY EBLT WS, JITiH. YESAMEFXAA VY ERD
290 7 I /BES 353 ~64 lfoERELEOL Y ITAY
t—-—va VHABET S,
% p51BEHOSEROT I /JBEINIIOD>NHNT. P

4

141

4

\é\{‘
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5 1 ABEEAKEI. ANEAEDP 7 3 a DMYERKE
W ZMAKEGCGY 7 h Y 27 AEMTBFAST
AT OrS AABRLTHANKLER, B 312578 85
Boh, I3k WWT. WADODKRy J XATHIT NI
Sh. p5 IBEAEDP T3 aBAENKBTZT 3 )
BMEFTHD. chhSARWODP 5 1BEADT I/
BESNRIELERICDI > Tp 73 aZBHoRENEERHE

Yexi

Yxxi

Mb s ENbLbNMS,

COEDSICEREHOD S IEBEBRFIICEF. BEINFS L
TEMWAT IV EBEWMISBLIZEBHEEZI NI SEE
B AE*HTS5Erp 51 ABEETF. RUEIFS 4 IR
IhA37I/BE»SoNLIZIEABEL - NI SEER
WA HT AL rp b 1l1BEEBFIAEFXEN S, f:?‘:"b\'ii
BMOPS 1B FRHFIZINAsIIREINSG I &XQ
(. XBFEt+pS5 1 BREFOHEHRBEDLILRITIT S HDOT
H B o

i

Tl brpsliBRZFOMBY, X, 1T 3
p l ABEZEF T EIp S 1 BEIZFEEINMEEEEFA
L., F SN BFEHEFSTICBIZFRRANNY — ITHE TS5

(1
(1

9]

@, RUEUELEZ LI TEoboBELEETOERIK
FED (EAH) OEMFHIBREORUK IO LD
ODBEBIZEF 77 IV —¢ttABSIhh—FEFZOHERBEFZE
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T30 THOD.,. EbpS1EEFORXRT A Y T
ZREPTLVIE (HIBIEZF) BRI ENS,

ISR ELTR. AIZEERINEFS L TEREINS
MEOT I/ BENICEVWT. —TNERIEROIE XS
THAEBHHETH-T,. BOBZEINEHF T 5p 51 AZER
CFRIBENERAXIBRELErFTIE0H I - F9 581x
FAEABUT B ENTEDS, BFLEBEEZFELTHE, FAEIZ
BENEFS 1 TESINDT I BENE —FOHRHEZE
BELAT IV BEINEI-FTSH5H0EETBHI &N
T &5,
tR7IVEBENICEDAHEEEHE. iId9T56CG6
V7 hNT 27 AR TAFASTAT 0SS LA2ERL
MEICEB T, BE. 7

rxx

xx

) BB DOLKTH L5 %
PE,. BFELLRHPUS0OBUETHD I ENTES, IF
FLLARBREEERALEE. DNAFSFERET LI A Y T
AV —vgrEgonTFhmr»rPa Eb—2HRILSE
WT—FBHULEOMHREEET A2 ENFFTLAZE,
EEEHAERICE T AMARAKELTH IS %LU EL K
F L4565 %LU L. DNAGSBABIZKS TS HEREELE
LT88 %LU L, FELLWEHIOBLE., &V ITAY
-y as VEBRICFIIMABMEELTHT 0O %LU £ 5
FLLEHB OB EDWWTNAEEY B LELNTE
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s, ARPBoOBEFICIE. FRHEERALTRD .,
GlzZIERES1LICRENET I/ BRENIIEVTIL X
HEBENEEROT I/ EBENRE, BREX BN
I BENMSHIBEAEE I - FT 2R ERINES
LEZFIPBEBEIN S

X

T T7TI/JBORK.EBXEMAMI OBERYT
ZzhoofiESER. REShhALZEQHE? ., BRINES L Z
;AT REINBT I/ BEMNAAMLESEBHHE (p 51
AEEErp 5 1BEA) CRAKOBELTT 5 R
MTHNITHICHBRIAZL, §4bb, FREHIIEL
<~ Tp5 1E¥] &id. p51AEBAE/ALIEIDP S5 1BE
EfﬁﬁéﬂépsIEEﬁET%%ﬁﬁUEﬁ%%ﬁ
L. BEAmiciz. EEMBARERSE®RE. TR -
ZFEER. IRCETIEERAGRESTEET S 2 &
MNT&E B,

$%%®p51%8d\mm%%@ﬁﬁ%tbfﬁé
NTW3pb3EBEBREABBMERAEZALTLI EEDN
Z., OO AEABHMBICE LT, PS5 1EBOMFAXE
mELllLTcEbahs (p5 1EH) &3 2MDp S
SEHOEA R EIREICL - TEHXETH I LA
BET H 5,
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s o g e

CCITp 5 3EHOMEAXXIBELILTIE, MRBIZSE
HA2EEAGRE. toMRREBEBELEST A &K
Yy inERgE. DNABRICHEMIEBEES
oM RKREZEILTOHE, DNABFERUT T F YV X
b LT —FPEHSE, TR Ao OBENEESNICERT
Zz-olickEsh2@BOoMRANEEEE, TR
v 2EEER, DNABEHKE, DNABRFAHX IS
WNFEERSA2ETFARIENTEEIN, FEHDODP S 1

TW3HDEEZ LN D,

7 ) BMEINOKRE (EL) T, RRIZBT, ¥
ZHEREREDPHRZLOEMHZFILIDAEALE I LLH S
M., FRAEOBEZFICESTOLWTAARMIIHET S I L
bT&E 5%,

ARBFRE. COLIBNHE - EREO0ORARTFEFZ
Mbd. A%Hops 1 EBH IS LEFHEZHT S
ERAI— R4 232 TORERECZTE2EBETTHIHOTH
% o

tROABMENEEFRELTCE,. AT A FPAN
9 4w Y o I 4a—% Y zxx ¥R (Methods in Enzymol
ogy, 154, 350, 367-382 (1987); R 100, 468 (1983);
Nucleic Acids Res., 12, 9441 (1984); B AEMFXRE
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1 TBiEZFWEEII]. BXREFESEH, plod (198
D)) ZE0REFILFNFE., VOB XTFIVESRY
VBT I VA PESFOMAFERFR (J. An. Chem. So
c., 89, 4801 (1967); R 91, 3350 (1969) ; Science, 1
50, 178 (1968) ; Tetrahedron Lett., 22, 1859 (1981)
- @24, 245 (1983)) RU TN S OM AT HFEFNHAR
TEx 5, D EBEEKEBIZEFI. DNADERIE. FXFIVT
ISV A MEETAEIMNIZIXAFTNVEILISZIMAFEGRIIKSD
b TEL.ABREIATCHWEIHABGAYVIX I VLAF RS
KEB LTS I ELTED, _XHEMAE., HAEHZE
aR L. BUEXLXEZHETTEHEHERIIT=—) V73RS
N, TR EIBEEAELTSTTIAT—EBIMEXLITCDNARY L5
AR CEBEAMMT ANICE > T LEAE L
— AEEBRYHIHhSEBBLI EDLTE S,
AEPOBEZEFOEAMAUBHKLILT, BINFS 2
FrxhsEERMNMcFOT, EEFES145~14838
IR ENZEXRNAATI2EEF. £CRIEINEFESO
R ahAERBEHMICBLWT, EEFSFST 1 45 ~206
TIEREh 2 EERN AT TIEEFEHATRTESL. C
hoDHEEREMNE., id0oBUFST 1 /R4 IITN
27 I /)BEMNOKET I/ BEEEI-FT SO
—>D0HELSEHMTLH D, ZOH. FAREPVORIIZFIR
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ChoRSEOEERMNEBTILIEERFICRST . F7T 3
BRI LTEEOI R EHEE. ERULALCEE
R A AT A EbAETH B, I K OBRI. ®ik
CRES S EANTE.MABRMATAB/EO TN VEMMA
FFEALEZBET LI ENTEXS (Ncleic Acids Res., 9,
43 (1981)).

s ARPOBEFIR. WRLOLELBD ., BINFS 2
RS hZEERMIIBENT. BEEFS145~148
8 (LI F. Bt ZEMI(145-14880& D o) KR 4
ZEERINE —FOHRAKLEATIEERINNSAL D S
DbLbEET B

A D EEFELTRER.MAR. 0. 1 %SDSZES
$0. 2xSSCH50CXiIF0. 1 %SDSZaL1
xSSCHB60CDAINY Yy bEEHETTHERER
5 (145-1488) 52 BDNA ENA T Y ¥4 XT B EHR
MHNABTABEFERARTSHIENTE %5

AZBOBEZFIZ. ARBFICLID BEEBHICHRSI NI
MHEFES2O0RFMNERICE ST, — B EETFLFN
FHRIZIVESICEE - MBTHI ENTE S (Molecu
lar Cloning 2d Ed, Cold Spring Harbor Lab. Press
(1989) : ALY R B (FEFHEHR T . I I I,
BAEFESE (1986) FS 8,



10

15

20

31

WO 99/50412 PCT/JP99/01512

BHhmiziz. AFEp S5 1B EFNERINDSIEHNQ
BELH EEICH->TcDNASAT Y -8 L.
51475 —ho,. EERAOp S 1 BEFIIHFFOE
whro—70R&EERBOVCTHE 0 - Vv 2RBRT S
iz bEHTESH (Proc. Natl. Acad. Sci., USA.,
78, 6613 (1981); Science, 222, 778 (1983)%F J,

LEIZBWWWT. cDNAOEBEEL TR, FFHEODE
EFERRTIABOMIB, MBI NS ITMKT 38
ZHMBESEIMRINE, . 2N DERNAOD
S, MRNADODSHEHEPLKEHEH., c DNAODHBLELD Y
O—= V7RO TFhbEERICLHE > TEET DI LENT
22 .F72.cDNASAT7SY—@FHRaNTHHD
ARBICBENTIRERAS cDNASATSY — AR
» o — Y5 v 7% (Clontech Lab.Inc.) =X D WK SN
TWBE&BcDNASA TSI —FE2AEI LTS
ZARS

ARBOBEZFECDNASATSY -6 X7 Y —
T A AEL. BICHBIAT . BEOHTEITRED
EMNTE B,

BEMBIZE. I EcDNAICEI-TEESIHSEA
Hicd LT, ZEAHEBERRMBK*EALLRENRT Y
—= ik HET A cDNAZ O - ERRT 5 H
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., BMODNARMWICERBIIES T ST 0 -7 = H
W TS — oA T YA E—v gy, TIQZ—NAT
YL ¥ -2 g v ERP_ oD EREFEZMNRITE S,

CoTRVwenA T —-—T7ELTR. ARPFORIEF
OEZEEMNICMTAIEREDDEICLTHESGREINLD
NASEHR —BHICH R TN, BBICHBIALERY
BEIZOLORPZTOHAOBBHFIIHNATE 2. T .
AXHOp S5 1 BIEZEFOEERNFERICEIERE L
VR STAT—. T v FE VR T STAT - RT
) —=— vV A7 —T7 L TAHVLWAEI & TE D,

ARPOBMEFOMBIZEL TR, PCRHEK (Scienc
e, 230, 1350 (198_5)]if:(i%@%?ﬁ&:cl:%DNA%b
CIRRNAWBEIAFHECAMBTE S, BRI, 5473
J— o2 EDcDNARBONBLXS WHEITE.
R ACEi®# [Rapid amplification of cDNA ends; &
E 2. 12(6), 35 (1994)). &2 5 -RACE#&E (K A
Frohman, etal., Proc. Natl. Acad. Sci., USA., 38,
8998 (1988)) ZOHE MMV HFETH %,

A EZPCREOCERBIZELTERARINDG T 54—
2. ARBIZIL->-TCHOMIZEINp 51 B F DR
BRIIESOLWTHEERET A ENTE, THRIBERIE
H->THKTED, M. BWBIELDNAKFLCERN
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AMMAOHBERI. NNZOBD BEIIKS T ENT &,
BlZErXr VER[EkBE. "M T YT AL -2 a3 VEFID
LB EMTE DB,

. LRBoFETHESNSp S 1EEFHNIEGD S
1l BZFOZEREDNAWAFNEI. B&. AIZE Y74 F o
# (Proc.Natl.Acad.Sci.,USA., 74,5463 (1977)]) ® < F
$ L — F sy — b EE(Hethods in Enzymology, 65,499 (1
980)) HFiZ W > T, FALBEICEIHTROY -7 =V X F
y P EERVWT.ZOBEBERENZTRET 5 I ENTE S,

AFEPHAODPp S5 1 BREFICLIHE .. AXATHZEZFDO—
BRXRIPEAMOBEBEERENEZFINAB TS I LEICXKD. BT L
ODMFEGLLRIEBERABLICE TSI ERHEHDPD S 1 HIZFOD
RBOFEEZFENIIKRET S ENTE S,

WO BBBIIEECIH-TITH> I ENTE, AMlZER
T — P CR (Reverse transcribed-Polymerase chain r
eaction; E.S. Kawasaki, et al., Amplification of R
NA. In PCR Protocol, A Guide to methods and applic
ations, Academic Press, Inc., SanDiego, 21-27 (1991))
CEBRNAHBL/  —HF 7oy TF g 78 (Hole
cular Cloning, Cold Spring Harbor Lab. (1989)). in
situ RT — P CR (Nucl. Acids Res., 21, 3159-316
6 (1993)) ® in situ "4 T Y F A ¥ - g yEEZHAMA
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L@l R LTcofl®. NASBABE (Nucleic acid

sequence-based amplification, Nature, 350, 91-92
(1991)) RU ZDOMOERFEEEFT B I ENTE S,
FEm@icis. RT—-PCR-SSCPIiItLatkithk%z®
52 ENTE S,

M. - TPCREIZALWLLIEZTS AT - LTE,
A% B p5 |l BizF (BMADNAZEL) 2HEMITH
BT 3 S METREOLOTHHBD . HITHBRIRAL
. XFEBHODpP S 1l BEZEFORMBEBIIELVTEERE
TR ENTEDB, BESSA<T—&ELT10~35%E
EOX s LAFER, FELLWE@LIE~30X7VAFE
BEOEIAHBTHEREPEOD O 1 Bz FO W EINZ
T2 b0%5FFBIENTE S,

coESiIc. ARPOBEEFICE. ARXRIIMIDNDSE
Fp 5 I BEFABRBTEILDOBER TS TAT—RTS
YTHERE Yo -7 ELTCHEREINADNAHA LI LA
33D TH b,

wDNAWHIZ. HER (145-1488)H 574 5 D N
AtXFUVV;VFK%#TTA%TU&%XT%C
F A M ETHDNAELCRET Ao ETEB. o3
. ZrY Uz v EHEEREELTR., T34 T - XE
FPao—7ELTHVONIBHEOLAHEEZEEIT LI LNT
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x BB ERIhAGTON.BHMIE AR T S KDTO0.
1%SDSA 483 0.2xSSCHS50COEHXITO.
1%SDSA2484L 1 xSSCH60CoExHEzMMRT S
ENT E B,

AZBOL bpSH lBEFIILIHE,. AFOBEZFLT
2WFEEFRAVWEIEICELD. HEEFED (DS 1E
B) 22 EAHA2BBRBICKEIL,. TRELTRET 5 C
EMT & %,

(2) p51%&EHA

WEIZ, ARBREHATIEARHOBIIRFIZK > T3
—FXhs3pblEBBRARMET S,
ARBOEZEAETOREAKMERELEILTR., EBIEFEFT LIS
RahB57 I/ EBENEAETS>5p5 1 AEARUTEINE
B4l mrENBET I/ BENAEBTS5p51BEHEIW
Ih2BAE32EFA2ENTEL. AXHOERHE
2. “FHFEEDODP S5 1AZEBRFP S 1 BEHICRES
haodeundzshnostmMAM TCHH»RhLET I, AAH L L
TH. L4 BAEOT7 I/ BENICELT. 1HLS
HBEBENEEROT I/ BRXRE, BB XA M
FIoOBMEMAEBLTCE D, Bomidd 5p 5 1ENRE
ETABHAEA2ETHLbOERETZ I ENTES. BK

/
Ji4

i
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Wiclz. fidd 3p S5 1 BEFOMRAH (RT514 07
YERBRUOTLIMEEZGL DS LEEREIRT) OEIR
FEMEBEFT BRI ENTE S,

ARPOEOEE. ARV CTERMAET S E bp 51 B
FTOEMBBICESHT., BEOBEFRB AN (H
% ¥ . Science, 224, 1431 (1984) ; Biochem. Biophys.
Res. Comm., 130, 692 (1985); Proc. Natl. Acad. Sc
i., USA., 80, 5990 (1983)%H BRI L -» TART 5 =
EWNT & 5,

(3) ps lEUOOBENABEELRYXRTFF
XL ItAREIEILEp S5 1 EZEA0—BEREZETLRY
RT7FFICEB T 5,
wmRY~LFF RKE, pb 1 EAEMKRT 5 & EBE
MERO VTN HhDT IV EBEENERATLZIHOTH S
EAFE L. BAMIZIEp S 1 EANET HAEEGFH
ER. DNABEABERROA Y TA Y E— ¥ a3 v#EE
I AHENMNLERINZIBLLEDLLIDOHEFRDOT 3
JBENAB T ARIYRTF FTDH S,

FidT AL ps l ABHOEEFHEMLER. DN
AMAEBRRUOA YT AYE— v a VEBRI, T ThH
RHAES 1 TCRrahnsdp5lAZBAOT I/ BENICE

14
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WTT I ) BES1~L5096. T/ 8BFS142~3
QI MBEUT I VBES359~39 THICHMNET 5.

/1

H-oT. ERKBOEAIYRTIFNIZEITRZDOIONE F
N5,

/

(i) BNES1OT7 I/ BESL~L59THREINDT 3
JBMEM (UTFT.HBIZ7 I /JBENL(1-590&E05.) %
BT 2R IYRTFIFESIKZORIPT

KB . YZRARDIBICET I/ BRENL-5DITET.
1B LA REHOT I/ BXRE, B XEIMMani
FI ) BEBEMNAEAAL. BoEEEHABEEERT S RY
RPFRABEWFBRIENTEDE, 7/ REINOHKED
BER. ESEHALBELETLIRD . FITHERI AL
W7 I BESL(1-59)L0MRMENF 35 BE L.
FE LA 5 %BULEFHEINATLE EDOTH S I &N
FE L W,

(ii) ®RIIBFBE1LOT7 I/ BES142~321THRE
n27 I/ @BES (UT.BEII7 I/ BES 1 (142-321)
Ed L) AFTARYRTFTFFEFXICZTORIID
B . SFRMWICET I /JBES 1 (142-32DD2B W
L lELCHEROT L BMARE, BEXZEMS
nr7 i/ BmEAMIEAL. BEODNAKESHERT D

1

4

i

R
VRFPF RAEBEFZIENTES, 73/ BREINOKE
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oREIZ. DNAKEAWKZEZAT AR, FITHIRINX
WAL T I EBESL(142-320 & O MERAEN K 8 8 % L
E.FFEFLLEIOKULERBSIATLELDOTH S
EMEFEL L,

141

[

(iii) B EBS 107 I/ BFES353~397TmRS
n27 3 BEM (UTFT.HBEICT I /JBRES 1 (353-38T)
EnS ) AFTARIYIRTIFFEFTEORIIDo

HE. MZRDMWICIET I BRI L 53-39TTBL
. 1 ELLREKOT I/ BMIRE, BERXEIMAMS
h7-7 I /) BEMNEZHEL, Bo2F VUV IT2Y ¥ —¥a &
HAEBTLZEYVRTITFREBETZ I ENTE. #lZ i p
5 1 BEAOEZEDA Y TA YV E—Ya vER (RIE
2407/ BES353~6411M0) 223795 7
P ) BENOKREOREIRR. £ Y TX Y E—- Y3 i
AETAHAMED . HFICHRE I AL LD, 7 I By 13
53-397) L DM RMEALH 7T 0% U EFE L IF8 0 %LU
FREINTHWEIDODTHE I ENEFT L L,

Hb . ARBIZ, FRET I BEILI-59)F LR
FORMW. T I/ BEF 1 (142-32DF LR Z ORI
M. 7 I/ BREH 1 (353-397) EL TR OV
Fhhr—o07 I ) BEMNE-—HBIIELRYVRTF L
THo-oThb. T UZEZEO_ULDT I/ BES % &

i

3
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EHETALAREEAENLERELTCEFLRIRTIFNTH
> Th &£,
FIIARPHIIE,. NS0 RYKRTFPF FExa-—-FVF 3
EREWNETETAHAEIEF (DNA) BFENS. BEH&EBD
5 iR, R0 7 I BEY L (1-59)% 32— N9 2R
FlELTREBEMNEFEST2ICECTEEEFES 145 ~321
TrRENZEERMNE. 7T I BRES 1 (142-321)% 2 —
Fes2EERMELTEREBINBTSZICEVWTEREERES S
6 8~1107TmrRINSIEERINE. 7I/JBREIN1
10 (353-.397)%3:7— N 2ERENELTRIEINFS 2ICF
WTHEERES 1201 ~1335TRENDZERER%
BFB I ENTE S,

(4) pS 1 EBDHEERVEBIZERAT S HO
15 TN AEARPEI. ZpS 1 EBHBOHEFTE., XTFITLOD
MEBIZCALVONSE MRAELEBEFEERFTIT ASNT ¥
— L FRIV Vil TRREE RIS h B EAR T 2 4
THELDTH 5,
ZFEAEORER. TVFEMIII. ZMEOEAR X
20 — F9 23 BEFIRrBEITARPITRERTES LS ICHRZ
DNA (RBEXZ7%—-) 2L, ThrmEHEICHE
AlLTREHEESEZERL., ZEEREEZERZL. ROVTH L
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h2EEPH o MZOEBRHZENT 52 I LITEXDITH
bh 5,

CITHEITHARELTE. EREYRUVUEKEAEYG O
ThZ2bR0LWBEIENTE S,

EREYOMBICK. FHBY. BEFEFOEKMAED
oHBEMNrETENS., FHEHYPHEARBEIL TR, I E TN
DM THBHCOSHM(Cell, 23, 175 (1981)). F »
f ==X+ NLZXAF—PBRERABRETENSDO Y E FOE

LY s & — ¥ /REH (Proc.Natl.Acad.Sci., USA., 7T,

4216 (198 ) HErBHE LCAHLLNSE DR, T S ITRE
XhZ2RTIEIRL, T BEEMEHELTER.,. BED
— Ik AVSR, FTHLY v A DI L ABERLNE
FlicFI A TE %5,

BEEAEPOBEELTE.,. RBEEPHREED? —HKITE
AWM E, RKBEOBLMTH. iz vy YT
a9 (Escherichia coli) K1 2 % EN X AL 5,

RERNI7 IV —F. AKXV OHEBIEFE2ETATEY ADOHK
BEFARBATAIENTEZ O THAIEHICHRS
hed.,. — BTl ioEEMrhrocEERRINS

BEXHRBRs: L TCHFEHDAREEATIHE. REN
gy —ELTR. BERBALIDSD LT EI2EXEHORBEZT
DL/ IZMHMBTEToE—F—. RNADXT S 4K



10

15

20

WO 99/50412 PCT/JP99/01512
41

L. BRYTTFoNMEBURVEERTENEFZRE TS
bOAEATE., T RECLBIZIIDEREBAEAL
THWTbhbIn, IRAXRII 7y —OHMEL TR, # X E.
SVAaoo#uMTToE——2K8BIT S5p SV 2dhir(N
ol. Cell. Biol., 1, 854 (1981)]) F &= H 9 5 Z &N
T& 5o

BTk ELTEBERBRSOEEMAEYY OB EFERT 5
Bas. BRIy -EL TR HMAETBRBERITT F —
rtEZFIIN T E T -9 —-%FHI S5p AMS88 2 (Pr
oc. Natl. Acad. Sci., USA., 80, 1 (1983)) % % # /A
TE&,. FFEPRORZ Iy —RETE—F —OLHRBITEK
HOBIZFEBATEIEILE>THBIT S I ENT
§5o%ﬁhﬁ\E&E%ﬁﬁ%&@%bt@éNﬁﬁ
—ZE B ENTE., IRy —DEEKHA LU TR
BMAEHFE26000DGST KA (S.japonicu
nfAK) 4B T ApGEX-2TK®pGEX-4T-2
£ AN U = g

BB ELCESEYOMBAER I I2ES5. R
Ry g—ElLTR.,.BPAEIZEBEERPTCERTELT
SAIKRIZP—ThH-T. ORI F—-—HFICHERKE
FHRRERTEB3 IS5 ICEBEFOLBIITOE—F - K
USD(vy¥ A v -TrvE-FAH—2) EBHEERI. &
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CEASRBBICLELRBBEIN Y (MXBATG) %
HELERB 7S XINAEBT BRI LENTEZE, HFIIKX
BEE (g7 -a3)K1I2KE) 28EM
Ax L THWEEAR., BRAXRII 7L L TR —®ITD
BR322RUZDODUBRIF—NIL{ALLGNE, T2
RFLINhSIIBRBEIN T LAMOEHEOEAKARUINST 7 —
2R BATES, b, LR ToE—Y—-&ELTRE. F

Yxx;

ZWEHrYFPPrNT7 7 (trp) PR E—F—. 1l Dp T OE-—
4$—. lac?7opE—%—. PL/PR7o0E—-—%—-%
ZHEMTE 5,
DNDEAERBORBERN/ /-2 BEHRBICEAT LA
EHiIcchicLsEERFER. FICRESINT
— R BERESFEERRBTLHILENTE %0
F-Boh2EERKRI, FEICRLVERETE., &
ERICLIDFHEZOLSOICHRFLILEEFIZED T - FE
h2ARBoBEBMOoZEAD. EEERAEOHMBA. i
NGB EELICRBE. £E (B, 2#®) Sh o
ZERICHAOLONAEMEL TR, BEALLEEMAR
ChEULTEREIW2EBEOLOAEEBRAUMATE ., ¥
ELBEIFTHBEOAEABTICALALEZFHET TRETE %,
LLTBONIZARPOMBIAEBRII AL ITLD .
zoMBHHE. CFNHESFERMNBLCZEO S8R
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VE (THEALEF—% —F o 2 11], 1175-1259 H. & 1 K
1R, 1980 68238 Mk A S RFEIALFER ARAT ; Bi
ochemistry, 25(25), 8274 (1986); Eur. J. Biochen.,
163, 313 (1987) EEB) ITX o, B TXx 5,
ZHFEELTRER.,. BEEMICEE. OF OB EEROE ., &
B BEAMCLL2UNE (BRFE). B8 . BERE Y 3 v
sk, BEEER. RABEE. o Ff@7o< b7 5 7 4
—(FAEB). REF /O LTS T 4 - AF KRBy
o< NS5 T 4 —. T T4 =747 b5 7 40—,
afkE /7o 53740 — (HPLC) FoHREEKK
s b7 40— BENE. N DODBEBSENMAART
. BT LLVAFEELTR. XREHOEBDHITN T
AHEWMBERAAETESEIE LA TLENMABLIELTY 7 40 =
4O NI ST 4 —EAPRT B ENTE D,
WM. ARHWOEBAEX I - FT H5MEOEIRFDRE
CELTR., BAFST 2B THEEMRI (145-1488) T
FENSZE PSS LI ABIEZEFOREERINXTALAILINEFS
S5 T EBRS (145-2067) THRES NSk bpdl
BEBEZFOHEEXBENABWFIZMBTEIIENTE B, X
BEZEFR. ML, 87 I/ BEEART IRV E
BHERZELTCHMAT S I EHAIETDH %5,

F/H,. B bpS51ABERERFXITEMNPS1BEIRFT
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a—-—FKxhhasrT7I/) EBRBMIIENT,. TO—8DOT I/
BmERERALNLETI/ BEINAEAEBER. R, fMFICX
WRETEZHESIZE.BMAEIYAPIARYT 4 v T - 3

P

2 — I FVZEOWMBEB LAEERBAEILIDITS I LD
T 5,
AZPHOEOAHER., . BAAFFT LIZIAREINDET 3
JBEMNE - EENESAICREINDG T I BREIICR
ST\ — B ESREICLIDBEETEZIENTE S,
HAEEICE. BEORMERVBEMREIZXIBEXRTF FE
KENBITEIN S,

I BERTFREAERER., LD0FLIR. 7/ RE
ﬂ%ﬁugﬁmf,%7i/@%1@fo%w%%éﬁ
WEEEIHE TWLCHIBRAT y 74X 05—V s

/

vkl TI ) BEEINSNDE TSI AV ETOEK
LiRWTHR IS T A 2Ly T VIIRIRSESLT
Sy AN eavFre—varvtkEEAEL ARY
RT7TFFRFODAKIEF. TDODLTHITE-> TH L,

tERFFIFEeRICERAEINIHEAEED .. BEITHED
IENTE.MAE. TY Rk, BeBRE&KkME. DC
Ci:. EHIXFNVE. BILRERXE. DPPA (V7T =
— Ak ZRKYNLVTFTYR) EE.DCC+AHMYH (1 -t F
oF Ry MYFTY— N—btFoFr¥rsvyrT
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IK.N—-tbtFrRoFvyr-5-JNKNLXxrr—-2, 3=y

BIVKF A FNE) . 9y PO - FEFZHRTE

a2

5 o

ChoKSFEICNBTEBEL. CORBXRTF N #E
ARBICHEMEN3 L0 AN TS —HUET b
OMPSLBEHEHERTLZIENTES, TOHELTE. H
ZEIAFNLERFRNLT I F(DMFEF), VXA FNVIIVFEF
PR (DMSO) . ANFHRRFKBT I F. VFFH .
FFS5SERD 7S5 VU (THF)) BRI FIVERTI o
PRBBHEEZBET LI LENTE S,

WM. EEERT7FFAERRIZIZEBELT.,. REICEE5 LY
W7 I OB EXRTFRNCETIBZANNRFIONEED, —
Bl AT ED AT AFIILZ ATV, =F
NI ZAFI, ESHRTFNVNZRATIVEDODEKLT VF LI
25, FIZEXRYyYPNHVZXTFIV, p— A PFIINXND
NIZTZF N, p—=—baRXR Vv IINVNTZTXTFTIVEDT ZIVF
WITXATNVEELTRET LI ENTE S,

T, MBICEREE2RF T AT I/ BR. M ETFov
VEROKBER. TEFNAVE RNV NLE, XU
FFEVANFEZNVE BIRTFNEFTTREZINTD
TR BT ULMIDPEIREETLOISL BRI, BT,
MAZETANF = vEED S 7D/ HEE, = boE b



10

15

20

WO 99/50412 PCT/JP99/01512
46

SE. p-—AFFIRUVEUVRIMVFTZNVE, XAF LU
-2 - ZNVFk == /\“?:))vﬁ‘#:/h)vd‘::}lxﬁ\ A
UENZNAF O ANENE, T FNFTF N
NE_ N EEOBFB Y LREREICLIVDRET L5 ENTE
% o

tREBRALEAZFT BT I/ B RXRTFFRUEHEARBIC
BoNI2ARBEAOHICKITALAI_hoREEZEORAFER
b, BASHhZFk., A EEMETES. KK
TV EZT /S F MY T L, Ty bkFE. BALKkFE. B
KE. PY 7N A0BERE. R, B, X5 ¥ ANk U
BEABVAEFEZIIH->TEHET LI ENTE D,
< LTEBLh2ARPOZEAOAHEII. ML LALFED
Sk . R EAF o EE.S R 7 0 T T T 40—
Lo bS5 T4 —, ARDPEEZEORTF FMLF
ODHBTHHEINASFERICE-T, BEERFRZTEDI D
ENTE B,
ARPOEAEIE. p5 1 EAOB BIKEMRRT 5
BOoSERBEELTCHLIFFICHMATE., ZhoFEzE R
%?%:tuib\ﬁ%@HM%(ﬁu7m—+wmw>
RUE/) 70—+ LVHEE2MBT A ENTE S,
gMAkoMEFEAKI, YEFIZLI(EHEIATL
2E2ATHD. EEHIIEOWTDDIAhoBEEIZKD S
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ENTEL (ALY EBRFBE I RELECFERRE . A
AEAFLEE(1986)FBRBI. M LTHB SN B H K.
FlAEps | EAORBMRUZOBBEFMHFEIC L 5 M
FRHOCLIEENBCHEMICHATE I ENTE S,
$/. ARBOBEABEIR. NE2BHKRS &ET 5 EE
BELTEESLHFHICEWTHERTD 5,

(5) pH 1 EBEAXZETLCEEXEMERY
o-T.FxPRIMABT 25N OEEHEZILEE
Ul RS

&EEEEM\%QE%WL#eéné bEoBE
XNh3, "HhBEBBICR. YERARTRARMDOFTEKICKDAH
XN, MAZEF MY YL, AYT L YVFT LS AN
S AL, RITFRYI L NY DL T UVEZTLEDOR
EHRHTILAVEEBEE. TLMVHAIVLELIHEHEBEERTT ¥ T =
LrEERGga3hns, Bl LbREICE. ARARTF
LEMNBERBLTOLERBRLORRKICX 2 ESHER
EbaagaIhnd, RENMESHEBRMANME L L TE,
P ZIEEBmE. BEAKERE. RAAKFERE. MBRE.
ErRE. BERE. BERIE. SE®BRE. A LA UBRIE.
Swy vEBE. MRE. XEEHE. LRE. Y VRIE.

F

p - b FyBE (MY L—F ), 7T BRIE.
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Vs v BiE. 7T VBRE. I BE. BRRIE. X
NAhvEBE., Y a— BB, VA VRIE. TX 3
EovEgE. NV VALK VEBERTFT L - FED
s b,

T ARPIIR. L2ARHOEBEAEEZBFEHBK T S L
T. FhA2E¥PHEPE. BN LESFHEEZEEEFTLL
FRALHICSEITIAEEMABROXIEZEHRANT TN
5 o

L EZEHERY (EESA) B cE2EERBRKL
LTiz. BmosRAEEIIE L TCBEERSINS .. BHE
H.RER. BEoF. FEA. BER., REOEWHHN.E
REZO0FEFRAKIIREAMSEEZMIAITE. ThoidBo
N2BFAOKREHMBEBICEUTCTHEERBRERAIN 5,

BimiFE LWARPEERA T, BHROEAHMFIC
FERANBIAMORS . HARXREAKN. BREF. &
BE . TEAM. FL—bA. p HAER., R@E & A
TEABEEFERALCHABIN S,

FrEREARELTE. A EE PRBETNVNT I /P
BEOL -7 I/ B. BB, o - 2FEHEEEZHT
&, IhoREMTXBAEERASLEMEE THEHA
Tx2, BlItiomEAavticIhE. EYRSGORKERE
IhmblaIEB3HEND B,
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’

FREL -7 I/ BELTE. BIIREEIRZXIHAZE S
J O UV RT A UNTNET I UVBREOVVTATL L W,
LEBELTHBHFIIRBREZIRS.AZE 7L - X,
RV —ARLHT I PR, REEFOHEER. == b
-, 4 b=, FLY b= ILFOHE T IV — I,
YafE. NP, ABEEFEO_ER. TFX T U,
EFfpF oy —F, oA F UFE. E
TLhoOUBEOZHEBERIEAoOFTEKREELFERT
=5,

AEAEERMELTHLHFICREILLS . A3 HRTIE
A1 HREBEEAOVVCTADERTE, MAETFRY A
FroxF LT YVa- NV INVESY TV FNVNIZT XTI
2. R YVAFrFLoTNANFNNZ-TIVER., VILE S
PE)T VN ZIXTFNER. BBV Y FPREFLZMEM
T& 5,

e - XRFHELELELTHBRHFICREIELC, A F 0L
b —XR, = F LN o—-—X, EbFoFrFibibo
— X, b FoFvyr7FobErElto—-—X, EFoFdTo
ENVAF LN O—-R, ALKEKF VL FIEIND - X F
YD LEZMEHETE S,

tEamEBorRmMEBER. ka1 cgihbHo. 00
O lmgBELDE, FELIEFHO. 01 ~10mgi
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EOHBMBA LT IONRNELTHIL2. AEAERHROEME .
HEHKS 1 regX™H$k0o. 00001megRBBELLE. I
FLLRERPO. 0001 ~0. 0lmgRBEEOBAEYT
ZONBEETH B, £ hOBFEBTNT I OBMEBR. B
M 1l ugdbHo. 000 1megBENE, FEL
(12 0. 001 ~0. I1mgBEOCHEBBLITSIONE
MThDH, TI/ BI.AEHRSG L LgHEbHO. 00

l1~10megBELTIONEHRTH D, £/, D

Jti

—Z2FEEKOTMBRI. BEHKFT L g o. 00
00 lmeg®BEYUE. FELLEHO. 001 ~0. 1
mgRBEOCHMBAELIZIONBELETDH 5.
ARPREERAPIITETLIEIRSTOE T, LHEH
MmO BEEERIh SN, BEHO. 00001 ~70%=
2% . IFFE L<IZ0. 0001 ~5EFHREUEBEORHAL
TEH5OD0HEHTH %,

T ARBOEEHEAM PR, EREEAMA . AR IR
BRI . ZEAK. FLoFPASEZLEMTEIENTE
2, J-TgEAELTER. FRUVE. ) VB, R, 7

]

TV, e—T I/)HhTa vk, TNy I VvVBET/X
drhoicd T sl (MlAEeshs0F+ b v LAE.
AV LE, ANV LE, TRV T LEEOT VA
VE&BEPTAA)VLIEESEE) FEHATTE S, Fik



WO 99/50412 PCT/JP99/01512
51

fe@E LT, I EEAFT Y T L, BAAY T L
BHE. VY VEEHRAITES, ECFL—-PHREL
TRE.HMAE T VR FIPIIVDT L, 72 8BEFA2FRT
= JRAN
AEHOREHAI . ARABAL L TERATE 5112,
IhE2HEEEZERECLEFLEBAIARBICLACE. BB K.
BN BEEKELXECRBETREFTERL THEY LR EC
FARMULUABICERT A ELAETH 5,
ARPBORERMAOKEHMUEREREIL TR, EEDOE
MNREEBMNICEC U TERTE. TORENT DD EL
Tix. g&H .. AR, BB, BEKRA. BRA. 4T VA
ZOoBRGKBKERRBY. BKRK. BEA., AHN. Yov T,
TV FVNEORFAMBESERERLTFEN, Tho TEITK
Eg®wicimtTgOF., EOA. BBA. ZER. &
. STH. BBEANFCsESh., ThfhBEDOHIE
R, BRE. REBEARHT LI ENTE S,
FlAIE. ERHOEBBICKRET S ICBLTE. LE2HA
AEkELTHZIEARE., G, HEAFMYV T L, TEFY
. RE. FUT U RBANY T L AAY V. B
o -, FA . )V oBAYVTLEORER ; K.
Ty /=, FToN/ =), Bioy 7 T TR
FUT VBB ESFUBR. ANVEF A FINEIIND -
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Z. b fFogFvyFobbirtelto—-XR LA FIEibo—- X
RYVYE=ZLERY) FUyFOREHA: ANVKEF AT I E
o —XFPrYS L, ANVKFIAFNEILD-IAIN
oL, BEEREEFoF Yy TobllbtEbo— X, T
FUuTPU.TNFEFUVBFINIVIDLAL, AT UVRD T IF

N

VRO BEBAKEFNY T L, RBANY Y LEOHE
7 RYAFLFL YN EY VEBRIXTIVEA.
Sy Y LVHEBRF MY T L, RTFTTYV U BE)VCYELY R

EoRTEAERN A, XAFT VY L. BAAF Y - K

EZRMBMSOREDHA; S4BT Vv EVLEE. S
MY LEBRFPY L EORINEER ; Y EY V. T
S UVEORER Ty AEL AAFY V. XU
+4b\:m%Fﬁ&4@%@%%ﬁ;%ﬁyw7\x
F7Y vEE., RvBERK. RV FLyTYa-LVFOD
BRASEA2FERATE %5,

Tl sBcmLBaEsoRKEEsm LU ERM. #lX
EEAR. P F AR, BEKE. T4 VLT T
4 VTR ETBIENTE, TR _EELL LRSS ESE
352 EHTE Do

AFOBEBIIKETAICEBELTR., BABKE L TH
ZET Ry E. AE. F T v AAAIRE. EAED M.
AXY L NI EOREM; TSETILR. PTA
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VR ESTFUo.ZF ) - NVEOERR D I FT U
h o T UVEORBRASFEERTE 5,

A7 NVARF. FBEIIROCBFEARXRBOBHEKS &+ £
LTHRL-EFEORABKEREG L TEEREES F v 74
TN, MEA TN FIIRBALTHEZIN S,

ROk S5SRABRAESERBI. BRSNS AGEHRRA.
BlZIEKk,. BECEENIIFRAEINLSIBEHR. 2NV 3
v BBK. Yoy X, 2V FNNEEZZEL. BITE
A, LA BEEFMNSFOPHREITIFELI ENTE.
N FEIZHEVWHARBEIN S,

ERDEBESESRORBKEERSERE., I EBEBEKHET
EEAHEBRBEK. TNV Y3 v, BEREFE~OABMITEL
T, FRRAELCHMAEAK, TFALT LI -0, FO
E’Vy7“'):¥1b\ RyvxzF Loy )a—-—ib = b FT
itA4 VvV XAFT7YNTNVa— )b, RYFTF AV RTT
yoauvrTa—i, Ry FoxF ULy s viEH B
IZXATFTNVRUTFY —THEOHEYMELFERATE. £
EATELEBIXTVE, AIZEA VA VBRI FIVE
FYMATED, O IlEREBEIIBEOBABMBA. &F
A, EBEHA. ALtLA. BHA. REAN. s8FAFZHEN
TAHIEDLTE B,

BRER. M ENIIPTFTYVTREI V7 —FBBIE
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Z2HEBEHMFE. REFANOES. BHALEBEBRUONALE F
FDERBTE S, . o3 EREMICHEBALE
MERBAREEERICERT I EOTE 5 HEEBEMER
MEBICARST 2 EHTES,

ARPERESRAEFOBRBICKRET A ICEBL T, &
HE&EELT.HMAERY)ZF VT Y a—-Ib, A AF
lBE. @& 7NVa—- NV, BB TNVNI—NVDODZTXTFIVE. £
SFUORUVCEER TV ESA VNFEEZEBRBTE S,

R=—ZA P, 2V =L, FLVEORBRNOERBICKET
ZicBLTR. FRAELLT. AR TEY o N
ST7A4 v, 7YY v, NV —-XFHKEK, oL
syya—- ), RyxzFLrrr7rya—Jib, ¥yJY)yar, Nv
M4 PRUA Y —THEOHYMEEMERTE 5,

BFEXIETHREAMARYEZ. Ao BEREA XA
WT, BELHEVCHAR TSI ENTE S,

M. AW ORZERAPICIE, LEICKHLTE A,
BREA. . AKA. HRASPHOEELREFLER
ISE¥EBH T EDHBTE B,

FEEREHAOHZLEHERF. FICHEI IS, £BH
REE. BEOFEBH. N ZTooRH. REODEES
TRl TREINS . MAEIER. LA, BH. BHA .
LA, BRARTAZELVRAIROKEEsN., EHAE
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HMTXREIT7RIOEPT I ) BEOBRBEOMKEERSE L
THERANBEESh,.BIILEBIIR LCERTHAARA.,. KA.
FEFTbLLAREREABESEZN, AEEBRAKRES = h .
ZEAMAIEABES IO, BAFARAEAKESE A, &T
HIOENBESIN. . KBAIEERNDIIAARKEREsN 5,
FREEHAPIZIEAINSINEZTEARPBOERHADOE
RUZzoEEER. RIZBRESNT . AIE2OREFENR.
wEE. BAEHB. REOEB. BT OMO KM FIC
U TCTEMBIVEREERIAZ N, —MBICE. ZK
5823, 8%, 1HEDHHE]L1I1 KkegEh, H50. 01 «
OmgBE. FELIEHO. 1 rg~1mgi
Bt 2o FERHAIFTLIAIIZI ~FHEIZHT T TE
E4 52 &ENTE 5B,

g~ 1

(6) BBiz FEHE

T, XRHRI. AEHOE IS 1 EBIRFEZMAL
T O BRFHEBEEEZRMEIT I, ZHEFEERL. AAIZETE
EpS51BiIZzFA2ETrMBIC. FEBDP S 1 e Z it
MT BHEELTELZBIENTESE, Hhdd HER
PSS 1BEBFHE LR ZOBEFEYNERBIZHET D
EHELBEZARCE#HTHLHE. TFMAER ZEaMIC
by sHmEDORBEMKB TSN TE D, LETFE
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Mps51lHBEZFRI. YZEHEFREEAAICHEFTT S &
AR IV —F TS XRIFPEHACCTHWNO #MIEIZH
AT B ENTEDE., OB, BFEXZFIET. EEK
Mo RHREINDS

COEIHOICERDPDS I BzFERETLIAMBICEARD
5 1 BEEZFA2EBEALTCEFEXp S 1EBZRIATIE S5
H. MZpS1EBEZEFEIZTOELEETHILEITILL . A
ZEFEBEZFORERRBERELEHANICRAARBREZRTT
BEBREHDICHE T, BB LARERXRTH>TH., TRHE
DEELTREFLZ —BEINIDOSHLSERFEZEMRT 5
P TEB, BEFEOHELTCIHEBOIIFEEWNWHKEHE (A
Ja M E ) ICHENLDp S5 1 EBHO—HAEIT— N7 5%5E
E%%éﬁ%:tﬁ?%%o

WHEBMpS 1 BRFXRBZo—HA2E. AREBICERET
5@&%@%%%§p51%&%&@%Tm@iﬁ@:
Z2EIOICREREBHMBICEATSHSIENFEF L, 2O
O MABRIICHE. PSS 1EBEEZFEREENEBESZND
"TEHHBmZIORENILE LEEIN S,

N EHBEIRVEAENERFORNFOLLDDOHREER
EZFOEBADLHONY F—d. BEHSHITHWTEIC
MoNTHED,. ARUTRIDBZIBEHMONRI §—-DWT
hbprERTE2, A E. BRARMEAL XA v FICHERE
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Lizp S 1BizFOoaE—%8s5. P ENOHMBEBAT
MY BIETEMWARBTCEDZI VA NAN y—F @G
SZAI KR Y —A2BISFARILENTEDS, DOBENXRT S
—&ELT,. BENABRTIRBEAN S —2FBT B &
HbTE AN, IFHICER. AIZAEIBEXSZ ¥ - LT, X
EHFE525247953HMEERCPCTEELARW
093 /0728 2FHMMEBEIIHFTFaENAZNX7 57— (p
WP—-—7A.pwP-18,.pWU-1,pWP-38A.
pWP-21RU/ XEpRSVLALE) XETpRC/
CMV (Invitrogenf#t®) 2 H T, BABINLZX7
Y —E BB I ENTExE, doFFLiEF, 8BTS
EREEIANK - RNZ ¥ —Thbo,

K. BEFEABEHEIIBOLOTHVCLoNLLIANT ¥ —IZ
FHRXNBE7o0E—F—¢E L TR, ERERBOEHEMNR
CHLZERMABICBEARTOLBOAXFHIZNBISZII ENT
=R

zoBEkMAELTER., AE. FBICHLTE. 7V
J3iIv,. a—-Zxzb7O0F 4. al-TrrFLYTY
Y. PSS UvRT YU, I UYRRFLUREZHRT
X2, BBl LTE. ANVK BT v FS—FE .
AN )T o  OREREEMRITESE, TER
vl LT, XA by Ty —€YAFH
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7 a—LALP 450, 31/17‘0—'}1/&“5—15@]%13450\
177NV 7»—b FpFvyr>5—EP4508EEMRT
x 5o

MaBgics LT, LR E. g p 91 -7 % v 7
ZBIZF MMABHEEOA YV I VA VIR EZHRTE 5,
LEIZLTIE. erb—-—B2, erb-B3. 8~
A4 . B-F 7 oy, LWEERHERXEEZHFART
x%, i lTiR., BHAMBEAECYO 70Ty vk
EE IR TESE . KEICHLTE K-14-4535F .
E Ny SFLIRIZE, a2 Y VR EEFHRTE B,

i LT, R EBEHeEEmRAEEaHE. KHBAT7T X b
o4 PEREBEH.
— BB ) . TN AT ST NN REBET S

Yy v, Fuyrsrke FoFrs

1t

o4 RBYRTFFRNULEEHMARTES, BREBEIIHLT
2. Foraor7yYy s, AN P VIR EERFRTE S5,
Bz LT, alas—4 v, ARFAANVY L F
vy yarora v EERHRTES, BRIZHL
TRHLV=Y W/ B/ BB7 VA VHERXT + 7 —F.
tYyzxofzForuLr.RBIIRHLTE. T I -,
PAP1#REEZRMRTE S,
HEBEFEAARI I -—DEBIZENT, EAZh
2 EEIZF (&2BXXIF—H) 3. xAFHODp S5 1 HIZFD
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EERMFERICESTHT, Biacouwm< . — i EREFI
¥HFEILIDBABICHE - MBI L5 ENTEX S,
PO B5EEZFEAANR S —DOHRBEB~NOEHEAEI. #l X
Vv boRV—=—Yarv, VUVBANMYY LAEGEE.
TANVAEHEHEALEEZBD LTS5, RICDNAZE
ATHHEZAHFICETOOTHIZTHONTWWASEED FEIZ
>TSS ENTED, BB, BEBDPp S 1 EHIEZFT
FEERIhh/ R, ThBEERREBETEODH I
WULREEBOMHADOILHOEERS, BFEMAREOLDH D
EFNRELTHBTAILEDLBAELETD D,
BEFEaFIIT VTR, LEDODERZFEARANRT 7 —
. BZEOEEMMICAAMBICE LI 2SN ICENEE
TAHEIELILIDBEOEEMBAICEAT LI ENTE
2, COBE2SFHBREEICLIAhE., oW LITEB LB S
WTFhOBEMRBICLAZILLI I ENTES, BHE
AShTZBEFPEENESZSAROREAAICEANIC
WORAEATVEACH, ZREZEHMOITHOET
L ->oTEHERKRTX S,
AREPMOBEZEFHEBFE I ER, i T 2BEZFEARD
ME (BEFHEAARZ Y —) 2HEEKRIIESET D4
Y EHR (in vivo) & BEHEOKRA LY —BHEMNMLT S
MBEErROo B LTHENATEEZETEHALT,. 0% &
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MBPAKRNIZCET T Z A EFR (ex vivo) kOl F D A &
087 5. |
T rpS1lBEZFEA-EEMHERICEAL. RNA
WEUM T AEHRSIFTHAYV AT A LKL BRTE
LA TH S,

w94 B, AFEHE PpS 1EHEZFHELLEZTOMHA
AT ABEFEAARI I -—RTEXNT F -2 LD
Erpb lBEFAEAINLACHAREAMKRST ET 5F
BHOBETHEME. BIBAEZOMNARRET B b
DTHDHHN. LROBEFHRHE (LE) . BUHANIZDH
BEZHEESR. AIDSOILIHIUTITANVAKREOKHE. I
P BSEEFESABEWELTITIS> I ENTE S,
T, BETETEATAIENMARI. BExFuo®E (&
By O BIZIDBEEEBRT LI ENTE S, flXE.
ErmEaE LT, FHBLPESMGLA T, Y YUK
@ amin . oM., EnaMiR. nEHMiaREEEY
5 EMNT E %,
FtaRBETHBLSIAIBEFEAFTEIZEZ. 74N
ZHEAFERTEIANRABMBAFTEIRZTETN S
YAV ABMBAFEELTIR, BZE. Ebp 5 1HE
EFHAPEEMBIIRZRTIAKRBEF THSE I EITES
TR FZ=—LLTLIFOATANIRIT I —FHBEH
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EEBFBIENTEE, TOMDOT A IVANT 57— &
LTid. 775/ 294NV AN % — HI V (human innu
nodeficiency virus) X7 % —, 77/ HEY A4 IV AN
27 % — (A AV, adeno-associated virus) ., NI R
L4 IWVARY ¥ —, BEANLRIAT A IR (HS V) X7
y—RUOExT TR A == 4R (EBV, Epstei
n-Barr virus) X7 7 - ENHIFoh 5,
EVANAWBEBEZFEATELELLTE. YV Y BRAN
vy L DNAZHALKLY RY —LETFTDHEH
BTBEFEAHBLALRAGEHILE VA VANV ZRE
X THEMREGY R —LEMERL. IBEIEERE S
¥ TCDNAZHBANIZCEATIRAEEY TV — L&k (Ka
to,XK.,et al.,J.Biol.Chem., 266,22071-22074 (1991)] ;
75 Z2IFKDNA%24ETCI—-—bPLTREREIZXIL-TH
BPICHBAICDNAEXEB AT 55 (Yang,N.S. et a
1.,Proc.Natl.Acad/. Sci.,87,9568-9572 (1990>]) ; 73 X
INDNAABEESA VERTHEBPLPEE CEAT LIRA
* v F (naked) DN A # (Volff,J.A.,et al.,Science,
247, 1465-1467 (1990)) ; F EHMEBH Y AV — LIl a &
LE-BEFEHBICEATIAFA= v 7 - VRV -4
HINANAKBR, E¥DHWwH, Vol.175,No.9,635-637 (1
W95)) s BEMMBOAICEZTFTEZEAL BOHBIZAL
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MWk HIid sHic. BHMWETHIHRBIZCEIAET S L &
THY—IIHEAETAHYHN O NEDNAELEESIETEN %
54 3%3Y 45 N-—DNA#EAMEKE (Frindeis,et al.,
Trends Biotechnol., 11,202 (1993): Miller,et al.,FA
SEB J.,9,190 (1995)) W EA2@H T A I &ENTE S,

EREVHUYF-DNABEESKEKEICR. Al S HARN
XBET BTV T7TuEEALVET S %5 -5 v bELT
Ty7uEEAEY A FELUTHWS FiE (Vu, et a
1.,J.Biol. Chem., 266, 14338 (1991); Ferkol,et al.,FA
SEB J.,7,1081-1091 (1993)) ., EEZMHRANEI ERL
TWbbFPS v 272y LY -Z2ZEEMHOLLTLHS
VA7 Y Uy AEYHNURFELUTRHWS Kk (Vagner et
al.,Proc.Natl. Acad.Sci.,USA.,87,3410 (1990)) 7 &
FEN S,

A RHTCACONSIBEREFHEAEIR, LELOWE
FHOEMFHNRUDEFHNLECTFEAELZEEMRSE
B bDODTHh->ThbI. M FITEXLTEELTIE.
MEZEHAIYAXDTSAXAINDNAEZTT /) UA IR
ANFYUEABIZRERMARY)V Y Y VARG EHEE
b5 FEXFMRTEL, ZTHEILINE, Bonh D8
ABENTFI)IANVAINRT - iIlEAEL. DCLTHSL
NE=ZNFEAAEzHBICRREES I EITXDEXRERMH
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BEZFOBEAZITWEL, COFETER. 75/ 7141
AN Z =il Hhy 7YV r7Z7UEEDNANREBEEIN S H
. BN ES. REART T U FY — L5826
EH B, Fh.WMEBYVRY-L/ DNAEEGZKIZ., BB
A VERICTHESFEAZENTE S,

LT, BEKNRUAEARXRPBOERFEARVANZIANRST ¥
—OfEREXTICENMABXIENEE~~OHEIZFEA
B> T RS,

Voo A IWWANRT Y —« VAT LE. TDAIIVANY
g —ENINN - (N sy =D TR S 5T
Wb, TZITAN/N—fRBIE. Ve YA I)LXDOHERE
HE gag (VAN FHRAOHMEELDE). po |l (#
REEEE).env (A BEELHH) RLEOBIEZFZTFDHHE
BLTW2D., 94 ILVIKHFEERLTZ VAR EZS
Yo —HAN DANZANST ¥ —F. NS -7y F
) L TR (long terminal repeats)Z H L T3 I, 7
ANVZXERIZHLBENNgag. pol. envidXEEDHEE
BIzFZEZzR->-Twlibv, Ry b —ov 7o 7yFrnrdovda
NAKFOT T Y —DOBIZY 7ERBEINT, ER
#HiF (neo, hyg) tro—=v7H¥4 Tl
TN -mEOHEABEZEF(p S 1 BREFEAEITOWMA)
MO ANZABEFORIDIIFEAINDS, I TRAOAMD
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T ANZINFEBBZIICEA Y - PEATRUALR D ES
L. NwhHr—=—Y vy r+FilidgagBEFO—H2R
HIEL EBIEE, gagBEZFDODATGGCEZERSI LA LD
T A ENEETH 5,
FEopbsblBEREFERARANLENRNT ¥ —DNAZEAN
N —HBIZIBATASEI EICX > T N/ —HENE
S TWEBITANVABEEARBICXYINZ7 =5 /) LRN
ANy r—U3NTO9AILVIRFRERIN. F WS
Nd, MBI IANZAELTOTANZAKNFIZ. ENHE

o=

BlIcERE L%, ANV ZY )V LRNAMNSHEZEEFE I N
ZDNAHERBZIZHIAETFA. X7 F-—RIIHAIHL
7BIEZEFRRIET 5,

M. MEO0OBRZFOHEAMPBELET S HFELELT. 7
AT aox s F L OMBESRNAAEANNY VG
EEEESA LV NEEBLM A MW 5 K ik (Hanenber
g, H.,et al.,Exp.Hemat., 23,747 (1995)) 2 H AT 5 Z
EbTE B,

K. EZVv oA VAR Y — « VAT LIZED

i

THLOWOLMBRZ7 7 —EEL TR HAMRAE T XRO0BEMK
v AN ERBEELETASL o AR (Mclachlin, J.
R., et al., Proc.Natl.Acad.Res.Molec.Biol., 38, 91
-135 (1990)) 2B 7R T B ENTE %,
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TFI) oA NARI - 2RMABATSHEIC>DETHRT
N, ZET7F/9ANARZ Z—DHERI. /N—7 F N
(Berkner,K.L.,Curr. Topics Microbiol. Immunol., 158,
39-66 (1992)). B F OBSL S (Setoguchi,Y.,et al.,
Blood, 84, 2946-2953 (19940) . &E AT HMEL (ERIEK
2 .12,28-34 (1994)) R U4 + — 5 (Ketner,G.,et al.,
Proc.Natl. Acad. Sci.,USA.,91,6186-6190 (1994)) O H
I LU TITS 2 ENT E 5,

B ZIE. EWMBEHT T /) VANVANRT ¥ —%2{FERT S
iR, E9T7TF/ 0ANIOHBBIZFOE 1 R X
dE&ﬁE%ﬁﬁ%%%Téo&u\E%&?%%%@
NEBIZFRBEAM (BWETAIEARBETF. TRAIZ
BEWTRpS 1BBREF. TOBEZFEEETLSLHLOT
DE—-—5 -, BEFEahk@#zFOoOLERLERET 5 R
ADSHEER) RUTF ) o9A4NVRY ) LDNAODO—-B%
LTS RAIKRI Y& TTI/IVANZT ) Lz’
L7 5 X

14

FEE, MZXE29 SHBICAKIZ NS XX
T2V varvd B, CO2EBMTHRAKEMEARI ZE IS
T, BEFRREMEEL1I EE2BH®R T Z I LEITHD.
FEDOp 5 1 BEFERRATIHFERHENY ¥ -TH DI
MBHET T/ TANIANT Y —%2EKRT B ENTE

3, £, ARIFKRIV Y- TTFT /) TANAYT /] LD
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NAZ#MAHRAAT., KEZEBaEExTmMLAL3 M7 F7
A NIRRT F—EERTHIEDLBTE S, BITHRZ

FFE)EIANZIRY S —DHEBRIZIE. YACKRZ & — b

MARETDH 5o

7>F )R EY AL IR (AAV) X7 54 —DHEEITDOE
B4 2. AAVRETZTTF/) ANV IDOEERIZEAL
T < 5/J\ﬁ®ﬁ{}bx&bf%ﬁénto Zhicid. v
A NWZEBIZIALR - A V2 EZLEBEELETEITERA

CHRMIERBBET ISV EILNABE . N — TS

NAABBEETEFARVEDANVIABOREINERS
NT3, FAAVEEIENEL . Be OMBIC &R
T 23HDINEIANITHD. VANVRT ) LITKE
XN4680EHEEOHER—-FHEDNANMGLED ., TDOMl
Moyl 4 5% EMNI TR (inverted terminal repeat)<&
BRI h 288 EENEF--TEELTWVS, 2OI1T
ROMADEBRBEABEEERD . T ITA4A T —DOREAEZL T
BIiOALVIKFADORNy = v 7 PBEEMBORRE
KDNA~NDQDHERABILL . ZI TRVLREL D F 70
PANZBAGICEBLTR. X LOEXRSNEHESRE
HE. DLbEBMPEFTLE O>hIE2AHGEBAHEOR e
a—FLTW3,

WA ZAAVOERIZ. AAVIRAEEKDNAICHS
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AEhh2#HBA2FNABLTITS 2 EN”TE, MK LTHE
DEBIZFBARANRZ F—DPERTESH. ZOHER. &
DE#ELLEB, ETHEERAAVOS E3' 0D I T
R2BE L. TOMBMIZAmEZoBE AMRMERXZF (EFp S51#&
ZF) 2 ALIT7SZXRI N (AAVAX 75 -7 5 X3
FY 26K T 3. —H. TANLVIAERHRPY A IVIHFO
BERICHBEINDIIANIETSEREER. JlOoANLA—-TF
SZIPNIZXO B IEE, COMEOMICIELBOIE
EEBEIWNEFEELBZ LIS ITL, EFHBIITE2HF4AE
MO ANZADPHBEULULLOIXDDICTAHAILENDG 5. T DK%
HEDFS5 2 KEMAZIE293MB~AOFS Y27 =
7Y g ICXDBEBEAL, T HIIANNMN—TL4 LR ELT
TF) AN (293MBEHCELIBAEIFBEROD
bOTHEW) 2P sr &, FBEHOREZDO MR
ZAAVHIEEINSG, LT, TOMHBZIAAV I
RITEETH2O0T, A2l CEBNL. BAT
57T ) TOANZAELS 6 CMBICKEDERFESIES.,. BIZ
HLEBIIZRLULTEAE Y Y LAEZBIEBELEICI D HER
ZAAVESBEEBHET DI, LELOEHIICLTHEDEIR
FHEABOHMBMAAAV E2BBEIENTE S,

HI VX7 4 —-—0ffkiz. IAEEBRDOFEICED
TS5 T &M T& % (Shimada, T., et al., J.Clin.In
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vest., 88, 1043-1047 (1991)),

HIVYANLVZRIFICD42VETY —&LULANWA=T
MBI ENICRETESOT. TOMBIZTEINE, B
CDABHARICHENIIEZTFEAOTNRLHBRT R
MEZFEARZF—ELTOHI VXS Y —%fFRT
B EMNMTEZ, FHI VRIS —F. AIDSDOHIRK
FHEBFEICKRBEE X D,

M| ZHI VR 7 -0, SlAREET Yy 7 —
oS 7FPS5SZ2AINRNTHBCGPEARgag. pol. e
n vVOMEBRZFE A SORBRICLELHAHGEMRF (L
at.revmE)EHYA AT T IANVX (CMV) D
Yo E—4¥—¢b o bEVBEFONRY AT FIV(D
oly MIZE D RETBHISITHERT 3. RKITRZ7 5 =7
5Z3IFHXN#A, HIVo@mLTROMIZ. BHER
FELTF IV UFF—FE (TK) D70 E—-95—-%5b
SNRTZFYTFTORATA Y i REIE T (neoR) %= & A
L. X6 IcHEAEALENBEFFSAIPFRT Y —-ITSVLOD
HEBEABATSZEICED. COSHRBATHRE
(WM TEXDZ LI ICHETES, ThsD/Xy X — Y
775 Z23IFKFTHBCGPEERISY—-—FFXIFHX
NZRBICCOSHBIZNS VAT 227z vaEsl
titibhAkBOneoRBREFIHAMEMAATHhILFEZDOM
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MATANZAEERL, EBEHPIIHRHESELEDL I &N
T&E 5,

EBVX 7 4 —-—DHERI. FIAETHEKSDFHICELD
TSI &EMNTES (BFEARKRAMERXS, #REBIFE, 14(3), 2
80-287 (1995)], |

AFEBHOBIEZEFEAREBVVANRY ¥ —D8E IO H
B 4 5 &.EB W A )X (Epstein-Barr virus: EBV) iZ.
1964F iz = 7 X % 4 v (Epstein) s 2 XY N—F v b (B
urkitt) V vV EHRKOEEBEHAB I D OB I AALR
ZFICBT A2 T4 NVATH B (Kieff, E. and Liebowit
z, D.: Virology, 2nd ed. Raven Press, New York, 19
90, pp.1889-1920) ., ZEB VIZCIEHlE%2 FZ X T + —
L9 23EHENXIPBEOT. BREFEARANSI F-ET 51
HDIZWE. DT VAT —LEHEERNIT ANV %
ABMLAEThEELsH, Thidromwm ULTERT=
5 o

M, 9. MEONAXRBEZFEHRHARALENDNA
HEEDEBVAY ) Lkl sa—=v 795, €I ICHKE
ZFODNAMAH LEAMHERBRZFEHAA. HBRZA D
A NVAEBARS 7 —¢3 5, ROTHESILHREFRIC
IDE O MEN I HBRAYALIERANRYS 5 — % E B
VEBHAKata#@Bichs r 2727 93, HRMA
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RMIZICIDAELCALHBIA VAN IAEIREABEE 70T Y
VABIZKXAE T ANVIEERMBIZIDEAEARBMAKkata
EBVEELBIIBEWNTESL, TNAREBVEMHAKa at
afilICERREL. BEAGFETTHHEKZTERBRT 52 &I
D HFAEREBVA#EXFLAVWVIHEOMBZ VA4 ILR
OHEVEFELICAKkat alRBE/RL I ENTE S, &
SICHBI DA NVAEEREAKkat a@l@lBICYANIER
EHFEIT L LItk BMETIREOHEABBI Y AL
AN § — % EHTBHIENTE S

MBRBRZTANARNRI Y —2HWEI LRI EDHEIKR
FAEAEZMHEBICEAT S FEVANVINRT 5§ -—DREZ.
BlRZEIBEHRAEY)RY —LAILIIBEBEFEAEICKD XM
TAHRIENTESE, THhEBEYRY - L (FEH_EERD
S A/ME) cHMiEE~OMEEREE b/IEBH I LITX
D YVRY —LORNEFEDZEEMBAICEAT SHET
»H 5o

LAY RY LI BEEFOEAR. XK
PEHOSDHFEICEK > TITH> I EMNTE S (Nakanishi, M.,
et al.,Exp.Cell Res., 159,399-499 (1985); Nakanish
i,M.,et al.,Gene introduction into animal tissues.
In Trends and Future Perspectives in Peptide and P

rotein Drug Delivery (ed. by Lee, V.H. et al.)., H
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arwood Academic Publishers Gmbh. Amsterdam, 1995,
pp. 337-3491),

UT. ZREBEY) ARV —LICEIBIZFOEAEIZD
KT 5, b, AR TEEZFEAETHALL I
FTATANZREREOEBEZFPELIHEBR EOR S FHE
AHEHALKLYRY —LAE23TCTHAEIEE, Z0EHM
VR Y —LEF. ABMITYRY —LHAKDOEREZ. 4 4
AN - Ra—TERURNA 70 H 5 EUD
ANZAEDBIEINLIBEEEZTRA LTS, BIZYaBEEE
AREBEBLOCETHERZ. ENEToEEMBXXITMHLMAE
KX UL THEMAEY R Y —LE4L4TCTHEAEZIES, RWT
37CIcd2LYVRY-—LORNBEDPARIZEAZT N,
MPZOBEFAENHERBICEATES, 2TITY RV -
LELTRHOWoMBAEHELTIE. 50%(ENHKE) oV
Z2Fa—LEVIVFLORUOUBERMZ L D>EMRY YIEH
T.HBHB300nmoD 1KLY RY —LxFERLTHEH
THEDNHFZ L W,

FTh. Mo Ry —LEBOWTCEEZFEENHBICS
ATHHFEELTR. #AFA =y 7 - JRY —-LIZKSD
Bz FEAEZ2BTBZENTES, ZFEERF. AKDS
DFEIZELTCTEKTE S [(Yagi,K.,et al.,B.B.R.C.,
196,1042-1048 (1993)) C D HFHHEWEF.. T F R Fb A

14
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PbAICHEBELTWAS I LICHEBLT, VRV -—LERDOA
AMBEICECOEMAEA . #EQICLD TS X I FPOW
DAHEZEMXET. IBEOMEBEfEFRAERD XD &ET 5
bOTH B, CITRLVLAZ Y RY —LREFNEBEEE

ezl

T ABEEOKRXNLY AR — L (nultilamellar large
vesicles: ML V) R"EFRTH S 2. K& 1 HEY R
'V — I (large unilamellar vesicles: L UV ) ®/pHh X
751 g Y) Ry — L (small unilamellar vesicles: S
UV) #2BALTTSXIFEOBEABERBL., B Z
ODBIZFEZEATHIELATETH 5,
T75XRIMEBENFAZ Yy IJMLVORABEIIODNWT
M4 5L, ChiEExdEETMAG (N-Ca -trimethy
lammonioacetyl)-didodecyl-D-glutamate chloride) . D
L PC (dilauroyl phosphatidylcholine) 2D O P E
(dioleoyl phosphatidylethanolamine) % € /)L KDV 1
2 2&BHAeTEL s uuFRNVLBER (BEHRE L
LT1lmM) 28T 2, ROTHE]L znolDfFE %2 X
Py vBABEICAN, Oo—F ) —x2NXRV—%¥—-T7
DoRIVLAZBRERELTCHEEHFBELZHAE T 5. BIIK
ETFTiC/7o0o0fVLAERELECREL. BRI EE. R
T20ugD BEZFHEARTYSXINE2G8L 0. 501075
WXy IO VEEEHEABEREKR Mg, CadfF2H
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mULU., XA XE#RE. 2B ILT v 7 X I FH4 —C
oL T. FHEOEBRZRFERE TSI X I FaE
AFAFA vy VJMLVEBHEXBSLS I ENTE S,
tEgcgoh it S X va8AhF+=y 7ML V%
Bz Fa#ERAELTERT S —FELTIR. flZERBR
BEWBIEZFO cDNAZMARAKER S X I Nx £
LHFA=Zy JMLVIZCDNABELTO. 6 pg. VY K
V- LEHEEELT3 Onmoliz LB EHicaBlL. i
2 vl VUEBRBREAEHAEERIICEBEAEIE TESR XD #
HlcgEmksc3aFHB I LTRABEET S H
ENRFRTE B

AT . BREFEREIIITERKWOBHEEXTEWEL T,
BizFFLl3EBEzF2EALCHEHEBEBZE POKERIZE S
T 52 L] CHEABEBOEAEAANTA NS A VITEESINT
B, LAALUudAXRSs FRERBPITEITLHIEBIZmFREHESEL T
ZAHARSA VOERICMA T, WMaE LoFEMmMERERICE
Fpb lE#BRFFOEAHFEBRFLELTHEF TN S
BEFi PrBATHI &L THREEDETIERER
DHEFEDODHWL LT, BILEBRENLNLIBRFETALIERE
NWI2BEZFA~EALCHABEE PERIZEATEZII &D
gL bLbDOET B,

AFXBPOEBEZFHEEIZILENWT, IEERZTOENAR
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TR BEMEE~OBAFEKIIR. REMITB ZEHD
FENREEhs,

ZOE 1 ER. BEMNRETLHIEEI»OCOENMER Z KR
MLk, BMREEGEATHZE A V5 —o14F 0 - 2
(IL -2 EF0F"MOTFTTHEZEL. Loy 1ibaxN
77 —IIAENh2BEBMWETSBpOS 1EBEEZFEHALL
HEBoh s BB RBME T 5 FE(ex vivoldE)T H %,
FHESADARBEZBD . REBIZFIZTX > TRAE
THBEBEZFHRLE . AIDSTEOHEFEILFHRTD 3,

T2z, HWEIZF (Ebp S 1HEIEZF) ZEHESR
FEOKRAPESEEBELEORNBUICTEAT 2EETFE
BEAEK(BEEEITH %5,

FEBEFHEEFOE L EIEZ. IDHFELIEF. AIZ TR
DEHIICLTEHmBEINDE, L, BEMSHERLAHEE
MlRrhEsMEELXHOTCEEKMS B L. 474K
I L-20FHETICAIM- VEHLEDHEYS
TT7T2HHBEEEEREL. AT XEZEIEZF (Ebp 51
BIzF) 28H T B3N —Z2MZA b5, BIEFOHEAR
BedbFrleHic. 7oy I VFATFTIZ3I 2CTIEME.

S

2500 ERiIc T E L LB, 37TCT1 0%BREBENX
BT T2A4BBEZELTDLIL., COBELXTHREED
B LU, Bl L-2HEETICAIM- Vg E&T
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4 SlrEIEEL. IRRTAHEHAEKTHER L. £HKBE
YEEL. BERFEAREBEHEEGZLiIn situ PCR». #
ARMEONERIrEZREH COhNEZTOEHOEE % A
EFTAHAIEILELD,. BNWEZFEAMRETERT 5,
T K BEHMREPOMNE - EBEEE,. 1375 X<
DPREFEOAE. TV FNIMNF Y UVOBREFERLEOREED F
w7 %0, ReHE2EILICE. THAIHhE2EMR
B80HEMEZF (EMpH1EBIERF) PEAINAEEMR

AR EBIULUAWMBEIZCIORT ., D03 HitEx2 6 A EEE

MA2AoB A ABMBTHRIET S I LEICTEDEBEEZEFHEDN
mE b,

SITO9ANANI Y-~ EEEF. EATHENME
BICIHODBEERBRINS, 8. 74 IVXMEEL T, #
A BEHME 1 x1 0t LTL x10*c f ud
51 X1 0cfuoofEiNrstrEEg8xHERAT S EN
FEL WL,

s lEokEi LT, B9+ (b p 5 1aE
ZF) 8B 32V oA NVARNRT -2 FHIT 5V
ANVZEEMBEAZTIREEFOMRBEBEZ®EEZL T, H
MmETrMR~BIZF (EbMp S5 1EEF) 2HAT S
FEZHBT 52 &L TE S,

BEZFHEROFE2E (HEE) OEBICY > TR,
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BICEHNIZETS TFHERICE > T, BEEFHEAKIZX
> T EBICHMERLZTF (Ebp 51 EEKZF) NEAX
nosvr&Ehz. TOHONI7 5 —-BIZFcDNADPCRE
IZE 5B FEPIn situP CREIZK > THERET 3., K
BSEMNEBEEZF (EbpS1EBREZF) OBALLESIHME
DEBENSRTHLIFRNEHOLACENHM G O M M
MeEERAMBEELETHEBTELEIIENEET L, . 7
ANWANTZ I —%2R 3583, BEEL boYv 1 LR
BWEDHRFEZPCRETITO N, EEEBRZFEHEME
TEHEN.BHRIKREG(envBIZFAE2PCRETE=ZSY —7F
HPREICEYD BEETHFIIBLTEEZEFEAILLSR
EUZERIITEIENEETHS I LB ETHL
W

EARFOBLZFEFREIIFOT, FIIEPEXLAESE %
HRETHHERIET, EFIPOEHREEZTEREZE. BZLE
LEzZRBLTEEMHEEABILAZAZ, MIZE LV oY g
WRICTHEDOBIEFEENET ZEMABICEAL. G
41 8dBICTR ) —= 7Lk, I L —12#8&
ORBFEZHWE(Gn vivo ORI E L . RO TR BRAOLEZE M
TL. BEREEATCRIGES ICEREITIBEREL —
BELTEWY B ENTE S,
NWRZABEISA NV -F I 00FF—-—¥ (HSV -
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TK) BEFE. HIUX 7 VLAFRT7F0rTHBH
v7obENL (GCV) 2FHPHEKICEGERL T, 8%
Mo Ex bl T I EPMEETIN. ZEEFEZEEIC
HLUTHVWEIEBEFEEIAONT S (KEFHFES
6 3123 6F5HMEE;, FEXFOS-504784F40%8
B ZHFEERBEREERFE LV bNSHEHSYV -TK
BIZFZRARLAALV b T AINZAXNST ¥ —FEEBERB%E
AALT1IEMBICIHR VA VIAAELTHOSNTWBG
CVERETHLE. BETEAMBTIEGCVRY v @
k2T TCEHILEIhTEERFEAARBZBRICEC L
REIZ. F+ v 7 « Dy o7 vyarrzaliciasEiic
I, BFHOIEEAMBIZbHMBIEE ST I &x2F
HMULAABIZEFHREETH . FRHOERFEANTZ
— bl RERVIVF—ZF0CHMBE. LEELEBZFREEID
bAMAT A ENTE 5, |
MOoBIZFEFEEELELTER. ENMRBEEBICEST S
MAEZHEAEIELEBREZF (EMPS1TEIZF) @A A
JY R —LEERL. B8 L cDNALZRRBIZH
REICHENEBRIIGAIEIFEID T LN D, &,
Ml A b BEFEETANVNANRZ ¥ —EH
BREBEBEZFEETTFT I/ OOANALEERBICES T A2EAE
LFEEDAETH L. N oD FERIEESTBHIZE T
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H5HEZOEMWMUVLNLD 5,

(7)) BEEFHEFEAEEMEARY

AEHRIFEF. AP OEZFEARAN 7 —-XIEH
MWEIZF (EbrpS1HEIKZFLELE) EAIhIHAREZE:
EHRSEL. T E2EFHAENE. BYTESTHEXK
HAEZLODLRIFRANEEBELEETIREMBEAPYWXIEE
A (BEEFrEHMN) ZRMET 5,

AEMOEREMHAEKRY (EERA) CHNATESEEHR
BRELTER,. BAOFERAERBIIRUCUTBEEREZNS..
EIEH . BEAHA. BEaHA. FEA. AEHR. EEmEER.
BRAZXEOFRAFZTOLMEAMITIEEZH RITEZ. I
L on2HAMOBEHEHMEBREBICHE LU TEERRMER
T&E 5,

AxPEERHANOKESHUEER EL TR, WK LD
S 1 BAMMOBMAMERKICE T Z2 I &N TE., BHE
HHIIRKR U TEBEORREMPOCEETERERT L5 I ENTSE
5 o

PIZAES. XRHOBEFEARANR Y — 2B REHR
AE,. X7 7—-—%) Ry —Liza@BIhLLEED IO
IMZOBEFVPEEINZL PO A NVANRT ¥ —%
FBULTVANRITE s TREREEIhAEEMROEREIZHAR
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Ih b,

how. YV UrvBEEEEERE®R (PHT. 45, Y ¥
ViR, MEARAKREKRBENAPICES LACEREL &I
AWM BELELITE, Ty I VIR EOCEHIEFEA
HBEEBOIPHEBIIEEENS I T REBICHRT
52 EHbTE B,
tEEERMAOESFER. BICHBEBIXTO, 8
IR, BEO0OFK. ilz ool . REOBREXQ
EIZIUTRESIN S,
FREERBFAPRICETEEFINILIREZAEAEPFEIKRSTOE
RBUOUZO0REEBERI. FICBRBREINT. hE2O0BHEDR.
HEE, BEPM. EFO0OER. Bilz oo RHBLE
Kﬁbfﬁﬁ%ibﬁﬁ@ﬁéméo
— Bl ELERHALLTOREZEZFEALV b Y
ANVARNZ 4 —D0HEERIT. 1HHEODHEKEL K g5
BMEZELVv oA VIO MEELTH L X1LTO0O D f ud
51 X1 0'*pfuBELTIBZIDODNXKUL,

TP OEARAB REFNEAINICHABDO S S T
1 X1 0K, "bodymAS 1 x1 0'*#izg bodyBEDRE
EroBIEINS2DODDPEHRTDH %

AR LIBICl~KEIZIHITTHEET S ILELT
X 1o HAMBKTHRBIZEKET 5 EHTED,
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M. FE LR, oy I VEEBEFEADERERD
ZHMEAXR N ETCHAELHARES T LI ENTE
5 o
AREPHIIRHHSBZTHEEZROBEIIERT 254
B i LB A OEEEFRE*EREMHAESDLDETITD (B
EEBIZFHEHR) T LBbTE, i LcERRFEREIZ. '
RkOBALFHEE., RABREE, AEREL LM E6bE
TiITH T &£ TED, I LIZXKRHOBRRFEEIR. £
DEEHEEEHT. NITHOAA NS4 v 2B8FI1CLT
EWHT S5 EMNTE2 [(Recombinant DNA Advisory Con
mittee, Human Gene Therapy, 4, 365-389 (1993)],

(8) EEZWM~DItH

FARBPAIIIhE.AoMlBoESEREXRKZR I p S 1 KR
BzFfFORAEEZRE T2 DI MARXETHAHFEO I & &
EYMFRNABBEZARL, EICXOEREZME L. p 5
1l DRBRERERBEFIVPFETLIENCTODOTHHT S
CEDVRTETH D, £ FREPICEI AT AR X MK
CETIHED. EHOWNEBRERE~OLIT. LRI TR
FEELLTOHFEEZREBE T 2D, BELXTHT A&
MFEFHLABBLZABRL. DO 1 O0OHMEMERERFILF
ETHANEDPIIP0THMTED. TOHEZRNWD I
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I ABXIEBICETAFEY. EHOGERRESE
~NDEFF. TLRTFREBELLIOEELABRBT S 2 &
WA ERLD . ChoDZH. fl A IEHEO 2L ICE
BMEDROMEBEL S CTFROFAUITEE L B,
ZHREFERE. MIE. FTOESAETIEREY L
AhoBonp5 lZERBEFICHT ZH®AE L.
BAEDPS5 | BEFOEEBUR U T 0L R EF KK
£S5, HERDNAWMAHEAHERL., EEREZFO XY
) —Z VS RU/XIEZOEEBICA SN B &5 1B
Eh3, LDEBGBIZE. AT TS — 2147 Y 54
-y gy, a0 —NAT YA =g s, ¥
Joy bE. /Yo Toy PEFIZEOLWTHOLWLLN S
7o —7. PCRIZEXVZEEDNAWH =BIET 5 2d
D7 a—TEERTBENTEL, TOBICIETTE
RLAULEMNAF OIS A< —52HFERL. X7 Y —= v
rRE7o—7&LTRAG. EWFEHEAR (KBAK) &
RiES €22 &i&bh. ¥Fp5 lBETFTOLEREI %
BT I3BEFOREARBT LI ENEEKRS, ZTHMA
HR.BNENOBRBAARBICT LD Ic. Ml A E %,
HIEEL, ESABEIAZE Ky P70y 7 v 7 EOE
ADFEEROCTHABT 2 ENTE 3,

i A7 Y —= v/ FikeE LTk, HiICP CREEHA
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WWEDODNREREOSI»oFF L. XFEEFT. pSHIER
Mh 2754 < —¢ELTRHWAAETHNITELCITHE
T . WEERLMD K H(Science, 230, 1350-1354(198
SN HALITHEINA.HVVEIFRERINAP CRE
B . EZhE. ¥rH. ERE®. BA, 891
990); BAHE - BB - BEFE . B OF AT 0T MR (KD, 3
5CIDOHCIIM)ID TN HF AT A5 ENAIGETH 5,
TS5 A —¢E ULUTHERESNS3DNAMAF I, ILFE S K
L7t VIDNATHHD., THh oAV ITDNAODAKIZ
HBDNAASREBEZ. fl 23 DN A S K%E(Pharnac
iaLKB Gene Assembler Plus: 7 y )<= v 7 HEBIZFER
LTEAEKTBEIENTEEZ . AREINBE T T4 —(k Y
A5 4A<—-—X3 70 FL o XATSAT—-)0OEIEFH1
0 ~30X/7VAFIFrEENFELIHARTES, L
A7y —=— v iR hbsTo—-TEF. BFHEIIEFEL
fe7u—-—T7 52BN, EBHMTH->-TH I BEHED
RIIEEOICESZLICY N O FEODHEMNMESIZE T
BELThbIL, BHLEHR. X To T RTI A
VIEEBRITAFEER. XARBOE WM THLONTE
D, = w27 « NS UVARV—=Yar, T UvF LTI A3
IV LXBEFF-—FRLEBOLSNU. BBHMODO FEITEK 5T
HODAFHEZIENTEHAHRHEHEER . EFF o HE
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HE. AFRLEE, BRF. B LALENRNIhsOEKIZE
E&a3Nn B,

BMHOABHDIZAWAPCREELTIZ. MAERT -
PCRENPMARAINSIN, 5o THVWSoh 2ELAOD
EHEZEILT H5I EHAHRKDB.

PCREZHVWT.,. BERDPS 1 ERZFRVTV/ XIE
EZEp b 1 BEFOFEELEINSCEEZEFODNAEZEE T
A EbRAIEETH S, A EELLTEH. MSSAEOM
A5 ERZE(Kinoshita, M.,et al., CCA, 228, 83-
90 (1994)). T T —FHEDNADFGKRHEEDEA T #
OBEBEOEMAAEFAULLEREEREELELTHA N
2PCR—-S SCP#(0rita, M.,et al., Genomics,
5, 874-879 (1989 %2 Bl R T = 3,

FEEprchicomEicoT, flZE8p 510K RE
(flZEBEREP o OoONTEMUERNSNBRBRZRIZL
TEREIDEZ S I NETEHOT S A —2RFAEHL..
EMFHWRBISGBONADNAEANANLS T Y VA4 XS H
7% . PCR#ENAEEDP 5§ 1 HFAM%KDDNAMKMAMZ X
Yo —FDSSCPEWIZCLIHAEBEILAABBE LAY
E— @B EBEE TS —ICXDHMBLAAHKEBEYD &
LTOEBRABICBU2BHERIE - 7HBEEE MK
T 52 &ELICLD, pHh1ORHERBICEBITAZAERZORE
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EUMBZEREYOERE L ZRBICITS 2 ENATEE &I
A3

il WT, MENRELAIEZERDPS 1 B+ %8
CHEBRABMEB, ZIBEF23L D THLREFIZREXR
CfEATE, A3, MAE. mME. K. UBRHAKEL o
HEEPHB AR TES, EE£2p S5 1HIZTFE. I h
cHERAB/IODFEHEII BB, BERUTABTE 5,
H->T XRERIIODB EEXSY VF—-FKELTODDN
ABrRFIZDWVWT.,. FTHOHlEanh/-BEELELDPDS LERT
AT N AL ERABMPDODPS 1 DNADP CR
BMELECIEITARAEDE L TOoOEBRABRIZIE TS E
BELEZENET S I EITXD. p51DNAODFERIRK
KEUTSAZROBBEBELINDBFIZATD 2 & H kK
Z I

S HICHHREBERBICRELLRY VY —FF2 BB W18
B, To - 7B ENE FEDDP S LERT T4
T— W EAVCLIEKRABPODPD S5 1 DNAOPCRBEIE
TRIICEIIAHEIED ELTOHERABIZEITSZE -7
FHEOMBICEID, HEHRAMFTDOD S 1ERBKDEERE
ZRIBFIZITYD 2&ENTEE, EAECBWCTHEREZNS
TS5 A -, 75—, PCR-SSCPHEBEWK
UZORBRBFEREOUEFR. CO2FHFDODKEEZFIZELED
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HENLBZL0THD . ARBEIARTNSOOKLS
A bBApS5 IBEFRULERpS | BEFORI & M
CERDAEEIND LD TH B .
FRARBOMESEE. LD BENCHRT S &,
STHBEEMBEN ST AN Y . BAEEOHEC L - T
DNAZMMEB L. Boh DNABKI. BRAFS 1 i
REANBELEMEI (145 1488)0 —HETLBEODE S b
SH B YA FABMATEI . RO E K ER L
I (145-1488)0 — WM A2 sL . FEESIMLhWR BT Z
ZHBARNO S5 4 < —HEETHREDNARY £ 5
P EREBT EBEANDNABA A HES €5,
S TH. BEENENSBSND 5 |l BAE R
AR LTS AR LAZERENZ5E 1 XEHEKOD
NAWHZ. 7523 KRS — 12N EnllsRs.
ABECHEER L TABEES. BRLAMARA K
52 FEMLT. MAIE10°aE—, 1043 FE—.

X}

l10*aF—, 10—, 10"'2E—-—RKRU., 10°%x
E—DOXy vy —FE2HABL., ThiZ LicoE EB (]
15-1488)0 — MO B EWINEEL T A F X HUBH LK
CRHOE B U 7 45 3 AR BU (145-1488)0 — S O M E R I £
EUTIAMBARNO PS54 v —HEAMBEDNA
RY A5 —CEEMELT, MBI N DNAWKHZH
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B X4¥ 3, M THBENILDNABKEEZ. 95 CHEE
THABREBEMBL. BHIZXkPTHEAML. ALF BB
- T — (7N THEIFOBES Y -7 TV
H— I L B5SSCPRBHAEITHI> I &I, EAXE—-7
MBI BIENTES, WM. ZSSCPREBAIZEITS
kBT, FELERH3IOCELLCITTITHLN %5,

M LTEBELELIIBONAZDNAODE -7 (BE
EYE* R Y vy —FobE—-—J(BHEIEHRL. TDKkE
BERMA"S XY vy —FE—HITEHEE-7E2EERAIT LI L
kb, BEDODDPS LOERDODY AT (HEEIZHET S
STENMERBZ  FRRF - FOE—-FJHEBEERE L.
ChipEEMMAERRT A LICLD . BEDNAKL
B2 —JHEBROHEMMLID. X p51DNADE
BEXITH5> 2 &ENTE D,

(9) pS 1EIRFOEREKBE., RUEBHMEE
BT, EEPBEIIPLBMUEIZEID. BHBEABT DD
5 1IDNAOKEHEBOEREOKREEZORERESTEEZR
BICITO BELARESFEZ2IREBET I HLIOTH S,
T, AKBHOoME FER. APoBHERp 51 &
EZEFRUZBRBDpS 1 BEEZFORBOALH»ORAEF v b %
FIRT 322 itk T. BEILERET B ENTE S,



10

15

20

WO 99/50412 PCT/JP99/01512
87

WMICARRAEI LEHFERpS5S ] DNAMMARUTERD
51 DNAMAZERTA LR LETSHEERD S
IRUZERp S 1 OBRUEARAES: v P2 RHEETH B,

ZAEFy PEI.PUKCEDRINFTFT 273N BE
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HE. RS5E /70 —-—rvTFy 288 E0D 700y —%2BA
LT /) —F oA T7 Y54 -2 a3 67
D—-—rv7 v 7HEIXODRNAZMALTHSTT 4 V57 —
AHEBM LTI /) - oA 7YV 54— 3D
B ThdD. 53K LV—ry2ugdRYA+RNA(HK

6/ L—20. 50 gdDdDRYA+RNAEMFULUTKE
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L72cbDTH 5,

Ks50%L—2ig. 1 0. 2 . 3 : &, 4
M. 5 : FFME. 6 : BAEM. 7 BB, 8 : MO
WToOHRETOLhZThEDLDT., HE6DOKF L — E. 1
%L 88 (mammary gland). 2 : §) 3 R (prostate). 3 : M ¥k
f# (salivary gland). 4 : B (stomach). 5 : M iE (thym
us). 6 : HMR R (thyroid). 7 : &% (trachea). 8 : F
= (uterus)iZ DO T O R E R T, |

ZOHBE. EMDPDOLS1IBEREFEMEBINTLELREPHOE
ZFDOmRNA (4.4kb) ORBRET . Wit b &I HITHHA
T5p53mMRNADERNNSY -3 BIZ. &L
ABREHNTHHD . BRBICEFOLUTITEDDRSCRERELTEH ..
FHITHE TR B, trachea, mammary gland. prostate.
salivary gland. thymus. uterus. stomach. fit. . &
ULBOBETESCRERL WA I ENbh -7t T O
OMKB (HZIF. adrenal gland, small intestine, sp
inal cord, spleen) TiEp 5 1 mRNADODRRIHKET
=R AN AN N

p T3 BIEZFORERRAIBHEBERBRENTHS ., L2rL. D
S 1 HEEZzFORRAWEE. p 73 BREFORELEHEL TL
52500 (RRLEBLETREANR LGNS ),. p 7T 3BEF X
DHEVEBICERL TS I ERNbDM-» 2o,



10

15

20

o ®

WO 99/50412 PCT/JP99/01512

106

COXHIICEbp S 1EBIEF. PS3EEZFRFD T
SEIZFR. MBOXBELIBIIHENRDSLZ I EHh o, Z
NOoDEBRFRIENWICHULILCEYBEHEZEL T 31
bREDLSo T EFERNICTFOCTHBICIE LU TENL S BEL
AlLTWwWsagHEdbrR®BIh,

Fh, BULPMAEIIEI T, LDk PHEBIZIKIT 3
PS 1 mMmRNAIZIE,. p73ZB8&EREBIZC. P51 AZE
H*I2—-FF 2807+ —LEpbl1BEJ/HAa— KT
52EO0EVT +r—LD BROXTS A Z3NhHE (a
lternative splicing variant) ™ EHET B3 2D D -
. HWE . HZEFEODP S 1IBEI-FTFBEIBEOLT +—4it.
FEOINY I VBRLET Y I T B Y —FIT k> T
MAESH -t ket EATIBNbOICHARES LT
Wic, BHRBICE TSI ELEEY THS53 kbdODmRN
AN, AAXRTCEZMBIIBEINAARLZLNMNRNATH
Sl MW T +—LDcDNAZOD—2YRE. TO0OEESY
CHkKkTSbDEEDbN B, BRENLI &IT, EFEFHESE
THEINSIZmRNAZRIHBHIZ, EFZHERROZ S
TR0 M7+ —4L (D51A) ODp 51 mMmRNAMNW
RE L T,

P 51 EHEDPD 7 3ZEBHODKalternative splicing v
ariantO #HHE OB Y L 2 — <M R2r T RER 4 2R
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T, ZDODp51BDOmRNAWEF. p73aBHUTSHH
FE (it8) 2/ >PZEBHBHEEZ 2 - ML T,

P51ARUDPS IlBOMABORBENILENITDOL
THRAHTH %,

£MHHM3 pHIEBEEREFORBAKTYyE T

SO x—Yg AT Yy F2NxJV (GeneBridge 4 R
adiation Hybrid Panel; Research Genetics#t) % A W
T. pHlBERFHEEMNRERK LIy T L. TOK
2. pbHlERZFIT. T—H"—AFBM327YDO9 <&
WI-11890RM (fiF<x—H7—"H55. 66cRI
3 q 2 8 -teric®BAEL 72,

% it 7l 4 e Ob FEMBMREE PEEIZET S D D
1 &R

PSS IEREFILDLVWTIELEKRNSSDIF. p 5 3E
EMHEZIFINETAHEHEEDPDS |l BEETIHNFET D2
EHAN, ELEBEBEFOERLENEBEORBEKR LD
Bk TdH 5,

ZIT. FEEEHMBEKERH VT, PS5 1BEFOE
ROBFEABRKZLAL. BERFFEIZE., UNTERASZ
SMNpPpSIEREZRETARBICAVAZ, BHROMMYT L
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A K DB RE S BT B (FASAY) 2 # A U 72 (Ishioka et al.,
Nat.Genet.5, 124-129 (1933)),

E b p51 ABEFEI-FNTE3L2EFNICRIEHG
WDNAMKHEAZ., EORMEFICERHLACP CRIZK - TH
LT, pb Ll ABEZEFEI—-—FKTB2EI%EHNN—F
ZHREHAOKEERIZNEL. COEERS £ B #E
IR EFHRICIODRELEROFEEBRE L 2,

FER A IEIE 5 % C O &M TFTL1 0 %™w &R imiEaR N

‘

YNV XR vy a0 ER L EEHM (Dulbecco’s Modified Esse
ntial Media) # THE L /<. P51 AcDNAODODAT
2. EDOL9WMITHB VTP 53 cDNAAZKEIERT S &N
AEETH 72D T. ThHhiZk->THRE¥KkDcDNAODGMR
BUEIRIET N 2,
lo02olEakoddromgthhanice 7THRMNDP 51 A
DNAWMHBH OHIBINAIETSH »7ce €D 5 BD 3 5 HKIC
DWT  EHERIIREEIZE > TEEEINI»RE SN,
HEHoEARKDODHO-1-u-1 (J CRBOS82
8). EHHmMMBEHKDOSKG-IIIa(J] CRBO61 1)
DZ->0oMBKICEEZEIBD o,
fMiZlIXISer'*"*Mo5Leu, BFEIIG I n'®*hhol
e UDZERTHo-77, pH3ZEBHIZHMLTIE. BIHFIRIE
BREY, #HFEITEE P E o -4 NLXABERIIE>T. P
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S5 3EHADERBEINLEDODNI TS I EXNEHMZTIN S,
¥, BEMBIZCHART Z2mRNAICIIHEL Osplicing
variantD FHE L T 7,

E b ERBESFSICBLT. SSCPERUTRT-PCR
HIZELODBOoNADNARBEDOEERIN T EEEE
BIMREEIZLI>THREL. PO ABIRFEEEZRR
L 7=, neuroblastoma 8 #} . colon cancer 8 #] . breast
cancer 8 # . lung cancer 8 #]. brain tumor 8 /. esop
hageal cancer 8 #/ . hepatocellular cancer 8 #l . panc
reas cancer 6 fil L, renal cancerd4d IO 6 6 D k& t &
B0 b A 1IMITETOTAL ald8hh 5P r oD
EREHRME LUK,

o 3HOoOBBHERICTNLcDNADODEINTH D L
H—DOPRBEHGEINSGCHRBE L THWEI LEERBBNTDH -
7Z o

KE A1 p o lEEHERIZIXS a0 = — & KDMi
pSH3&BAEARGIMIZBYI2MEE 70y 79 5. K
Wi T RN -V REFEHETIRANER - T 5,
AF¥EBHOPp 51 ZEAHICDWVWT. T u=—FERMEEN
FRANRDLICHDIZISAOS 2EHREMBEK (FAEFES : A
TCC HTBS8S5) fiz7o<xa vy  HEUAHORAT
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2 X 3 F‘(pBABEpufo :Morgenstern J.Nuc. Acids Ru, 1
8,3587,1990) & # iz p 51 ARBEI X PMFY7 b, P 5
lLAIZCHAEHZE LAZEBEH I X Z 7 b (HAES-AT
GTATCCATATGATGTTCCAGATTATGCT : 7 J B2 B Y MYPYDVPD

YA 32— RFRFTB).PSE3IRBAITILVAPMFT T MPRUXNT S

yxxl

—% 3 - b VAT bPlLao=—-JBKEEZFRANK,
BERERRHEANXNZ ¥ —E.p5 1A DNAODI— FHEHE
Mrh (281 68BE, BINFS2ILENVTEERFS 1 ~
281 6F»). fiddp 5 1A cDNAIWHAY 7%t
gl . RO p 53 cDNADa— FNEHEWRE (16
O 8HEHE. EXFESE62~1760FB) 270—=v
IFEBLEI LIl TEREAHEELL, ROUT. BAE
MMk THBSAO0S 2#MiaE S5 %CO . HTFTLO%
DUVRRBMmMESRMISNNy OB LEEH P TEEL
7o 6 cm¥+—L (1 X108 >+ —L)IZtER
SAOS2#HlBAHE T, 2 4KM%ITP51A ¢cDN
AHAY*EUHEAEREDPS 1EBRBNXZ7 Y — (pRc CMV )/
p51A) THREEHRI A, AMEICP 51 A cDNA
CHAY 7 %4137 HApPpS5 1A, RUBFAEp 5 3 #
EZFH Tz, 3o —LELTPRcCCMVERAND
F—-—OAhEEHEEHRESIE,

1 2 g ® pBABEpuro”% Mammalian transfection Kit (S
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trategeneqt ) AL THBIZIEALL. o/l E
BEL. 7Y RXI NN F Ly FTREBLLL, 2BLIK
Moo —-—%2BAEGKE L, FEEHERI L <~ 2 H
EH L. OLHIclLTao—FERESHEL K,
FORER., 0= —8HOFELHE LD 5 3BT
SiZp b 1lBEFTREHEERLICABEEEZELALILAT
BRI, THERFIHBEHIINI Yy —-—DHAT S VAT
s bl AEAEELAANIZEIHAEZCDIDZ -2 EF
s T, ZO0&HIZpb lBRFIZEIIToZ-—FERE
met+ s RBDohcN. pH3IBIEFDODEANLXD
bR HE > Tk, TO—HF T, HAZ 7D nviop b
1 BiZFid. pS3BBRERFEARFOaID = —WHlae%
FoTwi (R7),

£BHA 2 ps1lBAHOEEFHABERSR
GlMich I 2MMBOAIEXIIT7TREF—YR0OFH

4T B5p53ZFBHEADOEEANIP S 3 EADETE KA HE
KHEELTWLWAE I ENMS. PSS LEBIZDODNWT., €D
ZTOoOmERERBIENED AR L o

PS 3SEBEEWHABEICLLITAGIASL I LS

nNTWwaWa fl o —4%—&RG C(ribosomal gen

e cluster)BH D FHiIcNYS—F « Y R—%— - T3
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AIRNEHIZIDPDS I ABIRZFORBEBEED 2 ERHA LS D
HFEIZCE LU THALAL. BEEXAMIZCE.SAOS 2dE*%.
Vv 725 - Y R—-—5y—+7F53I FN&.p51
ABBEX7 57—, pb SEAEANXN7 ¥ —-—XEFa3bo—J-
N7 Fg—-—DFThhrhE—Hica-- b7 X7 27 L.
Boh/cEEREI»PCABULAZ ]l v s at ell DT
VY7 25— EEMHEFMELL, V7 25— FEHiE
FaTN =N T 25— - R—-—F—HlEXT LT
DAAFHEEFROCTREERDFLZELTER L .

MB8IZ.ERIZAVWKLY R—-F —HBEYPYELz—<T W
IR T, ZEXHIZ. BAxDp 21 WAF 1 7o®—4%—
THRICAFGH I LI DDODHENXLINV Y T =257 —FYEIRFHEE
MnraEnhbd, . [ WAF-1 promoter luc] F. I
Dpb53HIMT VALV PFPAKRLULTWSLSEAEARDPp 21 WA
Fl17o®—4% —#%EY., (del 1] T—D20D Emx b A
AP BOBEIN TSI HMEY. KU [del 2] 3 @
LAV FAROBIAATOLEHED A TN TR T,
HRAROORKRUKNKL OILENENRT . 8 DRelati
ve activityid. F a7 NV - NV 7 25—+ -« JKR—5F —
MEYRATLA2ACTREERMBEZZE L THRES N
tewy 725 —EBHEHETH B,

BoOilxt. IB8izmqxLIH~L2DY R—-—% —EEHWETHT
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Z2%p 5 1HHMTFS X I F(pdlA). p S5 3IRHET T X 3
F(ps3)FE g Ry 7 —DH(Rc/CUV)D N Eh xS AO
S2#MMiIc#E AL KKEODtransactivationiF#H %2 5~ 9. %
DERNM"S. p51EBICIE. PS5 3EBERKIZP S

5 SEIEHREINOHEKFNLURALFEITLIERZEFE T 5
TEMTFEI NI,

10, pS3IREEIVKEKENIZSFINTWHSEPG
CYVR—F—HEHNETRT,. ZYVFA -5 -~ HEDETH
3% p51ARBRTSXIF(p5lAdD. p51AICHA

10 HEHLUIRIW S X I F (HApSIA) . p 5 3 RHE T 5 X 2

K (p53) 213X % — (ReCMV) AW THKEMLER
AT >IN ERERT . TORENMLS, RIOITRULALER
SR ERBFIC. p5 1 ARUHAPSIAG WWF R bp 5 3L
MUESICp b SRWHEIIOKKENLRRAELTFEFET

15 2EHEAT L ENRENT, D5 1ARBET I X3

FEROWAHERITEEDNF O, leader sequence % fF
MLAETEFRAXN2 I —IClHARALLLD, REELD
Kb DEHEEIN D,

Z D% O L B Tleader sequence® Rk a3k &l A,

20 p51AEHBAR. PSH3EBLDIARVCKIAFTHEHELZSA

L. fiHo oo -—FERONHEOEATLIRLVELEZRTT

5 ENHB L,
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FRo#ER»S. pS 1 EBHRB,. T0EEHAAGHREZ
BLTEEAXFEHIT I IEENETRALT VL, & L A U
PICEUPERFEICLI--TEHEEGTHENHEHEKT S &0
L5pb51l1&EHAD pOHIEBELERR —OAFBMEINEZRFMALTT
WARIEEHATIE NI,

RICIZOEBEFLMN. in vivoll DWW T HFRX BN E D
xR LI, HAffMEMN~—T7T%F>op 51 A&Ix
FORBMENESAOS 2MMBITEPWITHALL, M@
fadxp 6 1 ABREFEZMDAL I ENS, PS5 1 AN
RHIZRBREITHA I ENPHLILLENLD, TN B2 T
21 WaflobXIVAEERIFTEIENGNh-7, &
D EFZ. pH1ZEZEBABFHA. DSE3EBRHICEK>Ta Y
fbo—-nadhszlErEmonTWsp 21Waflx
HBTEHI EE2T®RY 5,

S&l‘:

E£BHMI3I MAEABBIZCEITS5p O 1BIEFELEE

pS 1 BIZFOERA 6 6BDODEBREEOHMAEFEMBIE A
ODHBEFE. 8BOKRKEHE. 8BLDOIAME. 8 & O i # .
8Z20KESE. 8RZROAERE. SZOHMREE. 6280
BigE .. RU4Z20FEBENRELT,. #&E - P CR
—AEEER)VEN T 4 XL(RT-PCR~-SSCP)
ERUDNARIWREEZHR O THNXL,
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(1) RNAOD AR

HHEEY L IV EARGICH L%, BDIZHESE L.
FRT 2 T-80CTHELKLK. RNARBFAH T

O X fk 50 # (Nakagawa, A.,et al.,N.Engl. J. Med., 328, 8
47-854C1993) ) FETH L oo
(2)y RT—-PCR-SSCPRUDNARIRE

LARNA®S5S u g % Superscript IS EE BB E(F 7 O

—BRL*i%%):‘:’?‘/ﬁ*L\°7547—’£mb\TCDNA
IcEEHE IR,

%P CR &

cDNAOE2 0FHD—>DcDNA

DDA L. PCR-—SSCPUE<

S %2 S5 ®F i (Mashiyama S. et al., Oncogene, 6 ,1

313-1318 (1991 iC# » TERK LA, £V EHKBITIP
CRE®ZDP S

THE L T,

1A ¢cDNAEZHLT3D2DT T4 <T—

PCRiIfER LTS A< —DEERINELLTIER

ERG

pbl1-F1:
pb1-R1:
pbl1-F2:
pb51-R2 :
pb51-F3:
pb51-R3 :

1 S e L 2 A S L L

' _AAAGAAAGTTATTACCGATG-3’
* _CGCGTGGTCTGTGTTATAGG-3’
" ~CATGGACCAGCAGATTCAGA-3’
' _CATCACCTTGATCTGGATG-3’
' ~CCACCTGGACGTATTCCACT-3’
* ~TGGCTCATAAGGTACCAG-3"
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p51-F4 : 5 -CATGAGCTGAGCCGTGAAT-3’
p51-R4: 5 -TATCTTCATCCGCCTTCCTG-3’
p51-Fb: 5" -ATGAACCGCCGTCCAATT-3’
pb1-R5: 5" -GTGCTGAGGAAGGTACTGCA-3’
p51-F6: 5 -TGAAGATCAAAGAGTCCCTG-3"
p51-R6 : 5 -CTAGTGGCTTTGTGCCTTTG-3°

2T, o -7 4 V7 HBEBEBHRTL : 1 023 2PdC
TPXRICHR LA, EIZ 98CTSHMEHITET, £
BT1 2o 1 4FREOB 2 00FRIVPMIZTLS5X% 7YX
o—-JESBRYTIZYNT IRHFIEITTHEL 2,
BERkB®. YNV, EBIET. BB LAY FNE
HTHIZRZ D EDIZIHRZETTXRT 4Ll —BREXRE
v, RREDODHEEXBAFEZERZ TSIz, PCR
EWMApGEM-T 4 —-U— - X7 7 —(FuaXiHgi
BMYDHIZH T - o —= VUL HEWVWTABI 377D
NAY -7 20 —FROCTERINRE 21T » 72,
ZORER. I LR FLEMBEOERRKRICE
THAMBOMBIZIFT T, pSH1AEBHOHEDNAK
EEBNT I VBERLILESER(L 48(fLDA] a’P
rozzﬁiﬁmﬂ‘ﬁoﬁ\ato%@E%ci\ﬁﬁﬁé‘mu‘//\“
fimBEEMBECREEAZ R LTI, BAEABIZEIRL 2O

/4
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D27 —-—rOETHAELEEZRARL TV EMh o
COoOEEMBMPAET S p 5 1 BEFIE. BN HBIER
FTHADXFH-—FURECTFHICIRRAINLLDLDOT
HHAlEHENRTRIBEEIN I,

|}

£BHM4 pS51cDNAFBALZELZTRIF-YXOHE
HEH

P51 EBN., ps3EARKIC. MBBOT R -
ARAEFBTEIDIEIDITODOVTHREL 72,

p 5 1 EADOD7RN-VXFEARKRIZ. T8 DX W
HEoDOHFk. >EhlatkE 3 2 CTHEELLE, 7R
F =Y ZOMBHULBLFEEREET SN Vv 77D
ZFBEmMRABERHECL -2 -3 Mk E B 5 FEICHE
U T4 » 72 (Kato, M. V.,et al., Int.J.0Oncol., 9,269 (1
996)) o

Wbk, TURAFAMBMARERHECL - 2 - 3HEREK)IT.
Friend spleen focus forming virus gpbb@EfmFD b+ 5
VAV w7 AMAEKDerythroleukeniad & 48 3L &
71 (Xu et al.,Jpn.J.Cancer Res.86:284-291 (1995) ;
Kato et al.,Int.J.0ncol.9:269-277)., BEBKRZH (t
s) R p 5 3%&fBH (Alal3s3Val : SER) DA T HRHAT
ZilRHkTHD, Y% ts —ZERpbL5IEBREF. BFED
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HEBETHAITCTIIHBEARNICKREL. p 5347
FORERRBERN TR TNEZHEAERIEEINZ N,
32CTHERIZBATLTIpSS3IDOEH®ENFTEEINSIL
evine,A.J. et al.,Nature 351: 453-456 (1991)), 2 @
Mtk TR, 32CTHELT RV IADRFEHEINSB
TEMNBRIIHESINT W S5,

1 — 2 —-—3#HlaE. 5% CO%8TFTT1O0%Fv i
BmEARMRPM I 1 64 0KficTHEELL, K
WT. ZHBIZpRc /  CMVERBEXNY F¥—&L T,
P51 ABGEFAEEAL. BREBLTHEL T R4 <A
UMt (Neo ) ioHESWWT. G4 1 8 it 4% &
RU.pSH1ARRBFEMBTOTRbF— Y XITDWTHET
L7,

THbLbLE, pSHL1LAEEZEFEZEFLRENXZ7 47— (PR
cCMV /p51A) TREE&EHRLA2D>DDp 51 AHE
Al -2-3#fig (Ul Flr1r1clrdidl R [ 4B 14
Bl EnwHd) RUMBELTRZ F-HiIJZ2=HEAL. P
51 AEBEZFEZEETHLNL -2 -3@B BTN -2
-3l EVS) . EhEThnlx10°, mlDOERE
T10cmBOFL— MR, 37C&32CTD 2D
DEBETT, 2 4BFMEREX. lazER L7, ZHAR
% ProteinaseK ZF fF RNaseAMLE IZ X o TDNAY 7
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NEL.BOoNAZDNAY T ILET Ao - XEKKH
Lo F DT F oo Lo FEERHEEZRKL 1IZRT,
ErobhdLEHIL, STCTOEETIH. 1 -2 -
SHMBMIZODOLWTWEDNAMAZRHET 5 3 TEAHD
5t (L—21) B, pb 1 AEREZBFIINEAZTNHALLC

1B E 4B lLEABICSDNTIE. 1 80bpAY I
—~DODDNAMHAILXBREBEBTEAR (L— 22 KRUT3),

32CTOHEHETIZ, 1 — 2 —-3#BODNAHWEHI
REHENBs ELEEbI(VL—24), 1 C1HAMBMART S4B

1l TODNAMWMAEDEEZN (L— 25 RV
6)eo COHBRI.UTOB~NSETHRF—- L XDREREBE
DHERUTp S5 1EBEAMBOEEMRM (3 2°C. 3 7%C)
DEREE—HTEHLDTH -7,

MO RITFT 4 v/ REBHOEAAOERIZ. S48
7 5 R« 54 FIZBEZBL.FLYRBIITHERREL T.
MBEBEEBERUREBORBEL*BEMETEHR TSI LIT LD
ITotoeo Wb, MEOEFHRIEI. PV XTI —-REIZ
TRBE L, HBOEFRAT Y v P LTXRD R,

ZOR. 32CTERHE L/ MBI, Mlakm LoR
BEWAEaEb. . HA.EHXXEICUTNALEBREEZRZEL T,
FAFLYRBAEHARBELAI ISV T., RBEOABAXIIHRE
NOEBRANODWWTFThAMIZZ7oTF U EEINEBEEIN I,
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—H. 3TCTHERBLILABIZIDWWTE. 20X UEE
BEALIIBEEINGDEDD 5 72,

Fho. 32CTCOERE2I4FEBATRTRN—Y I
OB TAIHEBE., T A7 NV EELTHBET S
MRBRNAREEL. pbOH 1 XBFEMABO 2 4 K% OMIBRIE
10°/ ml1 T, 1—-—2-3dilzodml&Lizl. 7Xx10
'/ m1 TdH > 7o

Uroo s, BE3I2CTME LD 51 BIEF
ZAMMBE. pH3IEHRLTEBHELTREFNF—-VYXE2E
Sl EREREINLL, DI EMNSpPp 5L EBRIE.
p 53 EBARB. BEEIXLTRIN - YXEFET LI EN
BRI,

KB H S

Ehp51BEEDCKRMHER (73 /BEHND S5 T
0~641MOER) OBREREEAFERL. £ tAROD
B Y B EAT - 2o

bbb, Ehp5 1B DNADYZEI—- AR (&
XmEH5 1851 —-—206f/OEH) #GCGSTHAREERAR
BARXY2 7 —pGEX-12T (77 T7) IZEHLSE
L. xBBITRAEEEAKLE., COMBEAZEA

WT . BEIZHWLW, BALB/C==9XZHBWNTHMEG
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(RY 70—+ k) 28R L. GSTEBHTHRRL
T. PS5 1BEBHOCRKGEHERORENKZTRBL £,
teitxs2 e P REFEBABEEBRFLESE 1L RRE E H.
ROCTHIECESRVYIFNH 97Xl gGhiEAEE2ZRERIEE
scall R

OB, YEHRAKBZ. ErRFOBRMRE» o EIE
BichdToHBOBRETHENIIFEAELL, COFEH
2. LA EBAICLANENIORICZHELL. GS
TEHICXZMNBETRIORELEBELEAL - 2 Z
ETHEEAINT,

E¥XLEoR AN
ARPOBIZFR. EEAREBEZFEL TN TW
2pH3BiIzFOMERELREFEMEITTIONS., TN 5
DEBZFIZIhE.,. FEHARTORRL X ILLHEEE T B
TE,. LN ETORAYPOMMNEFIII T, ThoPEE
TEHERERE (FIZAREHEESS) ORBHBEUACLZH. BE
ENAEICTLEHDEEZEZ oD,

Fh. AP ERCRFRIHFBRTREINSED 7T 3 EH
LT, BAKG (aixig. LR, &, 3 2 e fxr i
FORBZBZRICEBRAL. ThollBTH2EBICHEET 29
BEEXSH., ChooHEYWHEIHRICEMKT S b0 L
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ZZoh b,

AFHRHICINE, ARBEAFNEZFLELULTHBLAOH
HEeE PSS 1EEZFIARMINDS, FRBOFAERF
. PS5 3ZEBXWEp 73 &EHEHAX2I—-NT HEIZT EH
LHEEBRF TS, ZO7H. BIraniclns OMEEIK
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mpS1 1_ATGTCGCAGAGCACCCAGLCAAGCGAGTTCCTCAGCCCAGAGGTCTTCCAGCATATCTGG 60"

p51B 1 AQGTCCCAGAGCACACAGACAAATGAATTCQTCAGTCCAGAGGTTTTCCAGCATATCTGG 60
hbhr TRWRIRWY t'?***?. R RATALRER e dbew *!t**i**?t**i’*

mp31 61 GATTTTCTGGAACAGCCTATATACTCAGTACAGCCCATCAAGTTGAACTTTGTGGATGAA 120

p51B 61 GATTTTCTGGAACAGCCTATATGTTCAGTTCAGCCCATTGACTTGAACTTTGTGGATGAN 120
WEARANF AR TEAXTNRENTRIRARNNDINY TXRRN ARTTRRARAT P XA XA AN XA FATRNATCRTW

mpS51 121 CCTTCCGAAAATGGTGCARCAAACAAGATTGAGATTAGCATGGATTGTATCCGCATGCAA 180

P51B 121 CCATCAGAAGATGGTIGCGACAARCAAGATTGRAGATTAGCATGGACTGTATCCGCATGCAG 180
X AR AAT FRAXNRN ARXTEIAITLIRATAIPARARRTTANAAY RPNV NNRRTRTTRT

mp51 181 GACTCAGACCTCAGTGACCCCATGTGGCCACAGTACACGBACCTGGGGCTCCTGAACAGC‘ 240

pS1B 181 GACTCGGACCTGAGTGACCCCATGTGGCCACAGTACACGAACCTGGGGCTCCTGARACAGS 240

’ TRAPY LEREL AN P PR R R A RN R R LR AR PR RN KRR AN RARL RN TR IR LR NS N

mpS51 241 ATGGACCAGCAGATTCAGRACGGCTCCTCCETCCACCAGCCCCTACRACACAGACCACGCA 300

B51B 241 ATGGACCAGCAGATTCAGAACGGCTCCTCGTCCACCAGTCCCTATAACACAGACCACGSG 300
HEEEARET XA LT A NRANKERARARNEINIARTXANRLTAERLRAIAANRNRY AARRAN FRANAREATARNTCXL

mpS1 301 CAGAATAGCGTGACGGCGCCCTCGCCOTATGCACAGCCCAGCTCCACCTTTGATGCCCTC 360

P513 301 CAGAACAGCGTCACGGCGCCCTCGCCCTACGCACAGCCCAGCTCCACCTTCGATGLTCTS 3690
REXEN RARXRR XX PAXARRRIRARRTHLY FRERTARANTRARLTRXRAXLNT RCANR R

mpS51 361 TCTCCATCCCCTGCCATTCCCTCCAACACAGATTACCCGGG;CCACACAGCTTCGATGTG 420

P51B 361 TCTCCAPCACCCGCCATCCCCTCCAACACCGACTACCCAGGCCCGCACAGTTTCGACGTG 420
FPRETONLY FH ARERXT FRENRRIRNAERR #X TRt R RARRXX Trevd Tkt w2

mpS1l 421 TCCTTCCAGCAGTCRAGCACTCCCAAGTCAGCCACCTGAACGTATTCCACCGAACTGAAG 480

P51B 421 TCCTTCCAGCAGTCGAGCACCGCCAAGTCEGCCACCTGGACGTATTCCACTGAACTGARG 480
RREAXEAXTTITRRAR WURTT AXRRIRLN WRAARTANRXTCAANTIAAT RoATARANY

mp51 481 AAGCTGTACTGCCAGATTIGCGAAGACATGCCCCATCCAGATCAAGGTGATGACCCCACCTS 540

P51B 481 AAACTCTACTGCCRAAATTGCAAAGACATGCCCCATCCAGATCARGGTGATGACCCCACCT 540
K 2L RXARRPYANE PERER PR TR R AR AN RN R RN PRI IR XA IN R RNYY

mpS1 541 CCACAGGGCGCTG@TATCCGTGCCATGCCTGTCTACAAGAAAGCTGAGCA@G&CACCGAG 600

15S1B 541 CCTCAGGGAGCTGTTATCCGCGCCATGCCTSTCTACAAAAAAGCTGAGCACGTCACGCGAG 600
TE AXEXFE ARXRATERERLEY AR RXXTFPETLANRNLTRIT FPTXTCRRLANRE EXRRE hr

mp51 601 GMIGTGAAACGATGCCCTAACCATGAGCTCAGCCGTGAGTTCAATGAGGGACAGATTGCS 6690

PS12 601 GTGGTGAAGCGATGCCCCAACCATGAGCTGAGCCGTGAATTCAACGAGGGACAGATTGCC 660
LR RTEPE Xh RARIRT THRERRPEINIRRNIFNRLIPARN RREID TP FIRARARAPRNTN

mp51l 661 CCTCCCAGTCATCTGATTCGAGTAGAAGGGRACAGCCATGCCCAGTATGTAGRAGATCCT 720

PS1B 661 CCTCCTAGTCATTTGATTCGAGTAGAGGGCAACAGCCATGCCCAGTATGTAGAAGATCCC 720
RREREREE TRAETE ARXTRRARNPERLRARE A AR AR T AR TR R AR AN I TCRAAXNLRARNTR® .

mpS1 721 ATCACGGGAAGGCAGAGCGTIGCTGGTCCCTTATGAGCCACCACAGGTTCGCACTGAATTC 780

P51B 721 ATCACAGGAAGACAGAGTGTGCTGGTACCTTATGAGCCACCCCAGGTTGGCACTGAATTC 780

‘I' 'l'

AXTPR TRXNEN FETETF CRAEATANNY FTRARLTPANTNPRIAN WX PTRRNATNALLR IR TN
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mp51 781 ARCAACAGTCCTGTACAATTTCATGTGTAACAGCAGCTGCGTCGGAGGAATGAACAGACGT 840
P51B 781 ACGACAGTCTTGTACAATTTCATGTGTAACAGCAGTTGTGTTGGEAGGGATGAACCGCCGT B840

KX KXXNART REARNTRAPNARARRRLTLRARRRNTT AT BX XXX RY wwrRonr &+ e

mp51 841 CCAATTTTRATCAPCGTTACTCTGGAAACCAGAGATCCECAAGTCCTGGECCGACGGTGC 900
P51B 841 CCAATTTTAATCATTGTTACTCTGGAAACCAGAGATGGGCAAGTCCTGGGCCGACGLTGE 900

HEEXTXANREIRARENRN AAAAN R T A AR A AR ARRETTRARNRN T AANNCT AN RATCNN® L2 X2 ]

mp51 901 TTTGAGGCCCGGATCTGTGCTTGCCCAGGAAGAGACCGGAAGGCAGATCGAACACAGCATC 260
pP51B 901 TTTGAGGCCCGGATCTGTGCTTGCCCAGGAAGAGRCAGGAAGGCGGATGAAGATAGCATC. 960

AARREREERRAFARPPRRNRNLXRNARREIRALAREREE XRFRATN TXRXTRNY ok de YW

mp51 961 AGAAAGCAGCAAGTATCGGACAGCGCAAAGAACGGCGATGGTACGAAGCGCCCTTTCCGT 1020
p51B 961 AGAAAGCAGCAAGTTTCGGACAGTACAAAGAACGGTGATGGTACGAAGCGCCCGTTTCGT 1020

AXEXREXRRAALTEL FRREXXXY TRNRRRREAN: AXXTRNXAAXNRXYXTTARTLL % *hw

mp51 1021 CAGAATACACACGGAATCCAGATGACTTCCATCAAGAAACGGAGATCCCCAGATGATGAG 1080
p51B 1021 CAGAACACACATCGTATCCAGATGACATCCATCAAGARACGAAGATCCCCAGATGATGAR 1080

TXEERX TAXAR WA FERPRRENTLLF ARXLXXXTLAARTTN ARXRERXTRTTRTR RN A RAX

mpS5S1 1081 CTGCTGTACCTACCAGTGAGAGGTCGTGAGACGTACGAGATGITGCTCAAGATCAAAGAG 1140
p51B 1081 CTGTTATACTTACCAGTGAGGCGCCGTGAGACTTATGAAATGCTGTTGAAGATCAAAGAG 1140

ZTERE £ KXK AXRXXANBAFEE T RXTHTARS RF RE FhR AN EAXEERTTEOARRY

mpS51 1141 TCACTGGAGCTCATGCAGTACCTCCCTCAGCACACGATCGAARCGTACAGGCACCAGEAG 1200
p51B 1141 PCCOTGGAACTCATGCAGTACCTTCOTCAGCACACAATTGARACCTACAGGCARCAGCAR 1200

B RERRE PRNLLXRANRRAARY PHRFRRXRTTTT AN FRAA NN RA T IR TR

mp51 1201 CAGCAGCAGCACCAGCACCTACTTCAGAAACAGACCTCGATGCAGTCTCACTCTTCATAT 1260
F51B 1201 CACCAGCAGCACCAGCACTTACT TCAGAARCAGACCTCAATACAGTCTCCATCTTCATAT 1260

AR RRREEATRRTNTANN EXNPENTIRARAXRAETNT R X RTTWN ER R E L R LD

mp51 1261 GGCAACAG@TCCCCACCTCTGAACAAAATGAACAGCATGAACAAGCTGCCTTCCGTGAGC 1320
pS513 1261 GGTAACAGCTCCCCACCTCTGAACAAAATGAACAGCATGAACAAGCTGCCTTCTGTGAGC 1320

KX ARA%N [ P L 2R X XS SRR AL 20 2 2 2O A hd vk ww

mpS1l 1321 CAGCTTATCAACCCACAGCAGCGCAATGCCCTCACTCCCACCACCATGCCTGAGGGCATG 1380
p51B 1321 CAGCTTATCAACCCTCAGCAGCGCAACGCCCTCACTCCTACAACCATTCCTGATGGCATG 1380

PARXTXAATTTERNTE AR ETARRR T ARXWNXAENDPATS ** TRWRT AR FPREEETN.

nmpS1 1381 GGAGCCAACATTCCQATGATGGGCACTCACATGCCAATGGCTGGAGACATGAATGGACTC 1440
p51B 1381_GGAGCCAACATTCCCATGATGGGCACCCACATGCCAATGGCTGGAGACATGAATGGACTC 1440

XX RERENINNPEN RRARERERETNY *i"*i't'ﬁ******tf#t*t*t!*’i'***?

mpS1 1441 AGCCCTACCCAAGCTCTCCCTCCTCCACTCTCCAEGCCCTCCACCTCCCACTGCACCCCA 1500
P51B 1441 AGCCCCACCCAGGCACTCCCTCCCGCACTCTCCATGCCATCCACCTCCCACTGCACACCC 1500

Rbhhh TRXRAR EW WRROIRRERF RPXRETTRETRETN AERPEEIRRTNTXRREY XX

i
mpsl 1501 CCACCGCCOTACCCCACAGACTGCAGCATTGTCAGTTTCT TAGCAAGGTTGGGCTGCTCA 1560
P;lB i501 CCACCTCCG&ATCCCACAGATTGCAGCATTGTCAG&TTCTTAGCGAGGTTGGGCTGTTCA 1360

TREIET TR WWh RERRXTRARNE RN ANR A AT TARR TR RN PEET TR R4 & BN A A 4
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mpS1 1561 ’I.'C.A'I‘GCC‘I’GGACTATTTCACGACCCAGGGGCTGACCACCATCTATCAGATTGAGCATTAC 1620

PS1B 1561 TCATGTCYGSACTATTTCACGACCCAGGGGCTGACCACCATCTATCAGATTGAGIATTAC 1620
HEHIETXE A A TR TR RN L AR AN AT T TN R TN NN IR LCRALTTRANRNNTANRLRN

mp31 1621 TCCATGGATGATTTGGCAAGTCTGAAGATCCCTGAACAGTTCCGACATGCCATCTGTAAG 1680

p51B 1621 TCCATGGATGATCTCGCAAGTCTGAAAATCCCTGAGCAATTTCGACATGCGATCTGGARG 1680
EEAXEIXTERARAERTE KTXTXARRALREAELARN AXRXRATERT T AR AR b rtt XXX RY

mp51 1681 GGCATCCTGGACCACAGGCAGCTGCACGACTICTCCTCACCTCCTCATCTCCTGAGGACS 1740

P313 1681 GGCATCCTGGACCACCGGCAGCTCCACGAATTCTCETCCCCTTCTCATCTCCTGCGEACS 174 (¢}
PREARNARLILERARNNYY AAXBERTT TARTY FPATAATPRIR TRNY TPEITLLLXRTN YA YN

mpS1l 1741 COAAGTGGTGCCTCTACCGTCAGTGTIGGSCTCCAGTGAGACCCGTGGTGAACGTGTGATC 1800

P51B 1741 CCAAGCAGTGCCTCTACAGICAGTGTGGGCTCCAGTGAGACCCGGGETGAGCGTGTTATT 1 800
t R 2 & 2] AWRXRPTRPARER PRANRXTANAFTTRNRTRAARRARTELARNREN ARAPN WPy wx

mp3S1 1801 GATGCCGTGCGCT M P ACCCTCCGCCAGACCATCTC T T I TCCACCCCGTGACGAGTGGAAT - 1860

P51B 1801 GATGCTGTGCGATTCACCCTCCGCCAGACCATCTCTTTCCCACCCCGAGATGAGTGGAAT 1860
TERAEE RAERERY AR, PEEETRIRANEIRATRLRAEXRLRRNARE AW NEhdhd N TRETRROTN

mp8l 1861 GA@TTCAACTTTGAGATGGATTcrcGTCGCAACAAGCAGCAGCGTATCAAAGAGGAAGGA 1920

PS1B 1861 GACTTCAACTTTGACATGGATGCTCGCCGCAATAAGCAACAGCGCATCARAGAGRAGSESS 1920
XY TN RXXEEFANAPLPRIRIRLNE APAR AAXER XERRTE FRXALN FPRPEIRTERNRTYT X

mpSl 1921 GAA 1923

»518B 1921

GAG 1923
%
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mpS18nAA MBQSTQTSEFLSPEVFQHIWDFLEQPICSVQPIELNFVDEPSENGATNKIZISMDCIRMQ 60
p51l3 aa MSOSTQTNEFLSPEVEQAIWDILEQPICSVQPIDLNFVDEPSEDGATNRIZISHDCIRMQ 60
Tk ® ***if:ﬁ****i‘t‘klif**f*tit** ERER kbR whbkwrxTrrerritee
mp51Bnan DSDLSDPMW QY TNLGLLNSMDQQIQNGSSSTSPYNTDEAQNSVTAPSPYAQPSSTFDAL 120
2518 aa - -DSDLSDPMWPQYTNLGLLNSMDQQIQNGSSSTSPYNTDHAQNSVTAPSPYAQPSSTFDAL 120
= kA 22422 X A2 22202222 2222222222222 X222 222222 X223 2L
opS1BRAA SPSPAIPSNTDYPGPHSFDVSFQOSSTAXSATWTIYSTELRXLYCQIARTCPIQIRVMTPP 180
p518 aa SPSPAIPSNTDYZ2GPHSFDVSFQQSSTARSATWTYSTELRRLYCQIARTCPIQIRVMTS? 180
RN T R AR T AN R A A AR AT R T T XA A AR AR IITTXTTENET AR NN A
mpS51i8nan - PQRGAVIRAMPVYRXAEHVIEVVXRCPNEELSREFNEGQIAPPSILIRVEGNSHAQYVEDY 240
p51B aa POGAVIRAMPYYKKAREVTEVVRKRCENEELSREFNEGOIAPPSELIRVEGNSHRQYVEDE 240
P R L Y R R R R s L R R R e Y L L R R A AR Y 2T
mp51BnAA ITGRQSVLVPYEPPQVGTEFPTVLYNFMCNSSCVGGMNRRPILIIVTLETRDGGVLGRRC 300
pS51B 2a ITERQSVLVPYEPPQVGTEFPTVLYNFMCNSSCYGEMNRRPIL I IVTLETRDGQVLGRRC 200
AR R R TR RN N R RTF PR AN T TR AT AR AR TR TP TR AT AR TFLTITTXT T LA w
mp51BnAA FEAR ICACPGRDRXADEDSIRKQQVSDSARNGDGTRRPFRONTEGIQMTSIXTRRSPDDE 360
pS1B aa FEARICACPGRDRXADEDS IRKQUVSDSTRNGDGTEKRPFRONTEGIQMTSIXRRRSPDDE 360
ERURE TR P TR TAR AN RARAAN TP AIRTRTRR A AR A PA AT ER A ANNRRRRRIPTENTTRNY
mp51BnAA - LLYLPVRGRETYEMLLKIKESLELMQYLPQHTIETYRQQQQQQHOHLLORQTSMQSQSSY 420
p51B aa LLYLFVRGRETYEMLLRIKESLELMQYLPQETIZTYRQOQQQQHQELLQRQTSIQSPSSY 420
(RS AL IS L E XXX A 22X X 2R X222 R X2 X R R X 2 X Sl L A
npS51BnAl GNSSPPLNKMNSHNKLPSVSQLINPQQORNALTPTTMPEGMCANTPMMGTENPMACDUNGL 480
pS1B aa GNSSPPLNKMNSMNKLP2SVSQLINPQORNALTPTTIPDGHGANIPMMGTEMPMAGDMNGL 480
’ 22 XX AT RSS2 2L SRR S22 2222 2 2 4 ¥, FPERRT TP RLETTT NN b ek e
mpS1BnAa | SPTRQALPPPLINPSTSECTPPPPYPTIDCSIVSFLARLGCS SCLDYFITQGLTTIYQIESY 540
P51B aa SPTQALPPPLSMPSTSECTPRPPYPTDCSIVSILARLGCSSCLDYFTTQGLTTIYQIREY 540
t*t*f*******i?tﬁ*'#?*fi!t*tt*ﬁ*f!!iﬁtQtttt!'****t**rt*ii**t*
mp518nAA SHDDLASLKIFEQFRHAIWKGILDERQLHDFSSPPELLRTPSGASTVSVGS SETRGERVI 600
pS1B aa SMDDLASLKIFEQFREATWKGILDERQLEEFSSPSELLRTPSSASTVSYGSSETRERVI 600
FERAXLXFANAARXELXILLRNARLRRAARY TRXT TXI AT TXTXXCLT e wdkrbdd
mpS1BnAA DAVRFTLRQTISTPPRDEWNDINEFDMDSRRNRQQRIXERGE 641 -
P51B aa DAVRFTLRQTISFPPRDEWNDINFDMDARRNKQQRIXZEGE 641

ERRP LA P ATRA L RN AP PRTI ORI .l’*""*"*ti**
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‘
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SEQUENCE LISTING

<120> Human p51 gene and its product
<{130> P99-16

<140>
<14

<150> JP P1998-100467
<181> 1998-03-27

160> 23 o
<170)> Patentin Ver. 2.0

<210 1
{211) 448
{212> PRT
<213 Human

<220>
<{221> DOMAIN

{222 (1).. (59)
223> transactivation domain

<220>
<{221> DNA_BIND
€222> (142).. (321)
<{223> DNA binding domain

{2207
<221> DOMAIN
<222> (353).. (391

(223> oligomerization domain

<4000 1
Ser Gln Ser Thg Gin Thr Asn Glu

Vet
1
Gin
lie
Lys
Ser
65
et
Thr
Pro
Asn
Ser
145

Lys

Met

His
Asp
Ile

50
Asp
Asp
Asp
Ser
Thr
130
Ser

Leu

Thr

ile Trp
20

Leu Asn
35

Glu Ite
Pro Met

Gin Gin

His Ala
100

Ser Thr
115

Asp Tyr
Thr Ala

Tyr Cys

Pro Pro

Asp
Phe
Ser
Trp
1ie

85
Gin
Phe
Pro
Lys
Gln

165

Pro

Phe
Val
Met
Pro

70
Gin
Asn
Asp
Gly
Ser
150

Gin

Leu
Asp
Asp

55
Gin
Asn
Ser
Ala
Pro
135
Ala

Ala

Gly

Glu
Glu

40
Cys
Tyr
Gly
val
Leu
120
His
Thr

Lys

Ala

Gin

25
Pro
e
Thr
Ser
Thr
105
Ser
Ser
Trp

Thr

Val

Phe

10
Pro
Ser
Arg
Asn
Ser

90
Ala
Pro
Phe
Thr
Cys

170
Ile

Leu
Ie
Glu
Met
Leu

75
Ser
Pro
Ser
Asp
Tyr
155

Pro

Arg

Ser Pro

Cys Ser

Asp Gly
45

Gin Asp
60

Gly Leu
Thr Ser
Ser Pro
Pro Ala

125
Val Ser
140
Ser Thr
tle Gin

Ala Met

Glu
Val

30
Ala
Ser
Leu
Pro
Tyr
110
ile
Phe
Glu

Pro

Thr
Asp
Asn
Tyr

95
Ala
Pro
Gin
Leu
Lys

175
Val

Phe
Pro
Asn
Leu
Ser

80
Asn
Gin
Ser
Gin
Lys
160

Val

Tyr
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Lys Lys Ala
19§

Glu
Leu
225
tle
Gly

Cys

Glu

Arg
Lys
Arg
Met
385
Gin

Phe

Asp

Leu
210
e
Thr
Thr
Val
Thr
290
Cys
Lys
Pro
Arg
Glu
370
Gin
Gin

Arg

val

<210> 2
<211) 2816
<212> DNA
<213> Human

<2207
<221 CDS
<222> (145).. (1488)

<2207
{221) polyA_signal
<222 (2186).. (2791)

<400 2
tcgttgatat caaagacagt tgaaggaaat gaattttgaa acttcacget gtgccaccct 60

acagtactgc cctgaccctt acatccagcg tttcgtagaa acccagctca tttctcttee 120

Ser
Arg
Gly
Giu
Gly
275
Arg
Ala
Gin
Phe
Arg
355
Thr
Tyr
Gin

Asn

Phe
435

180
Glu

Arg
Val
Arg
Phe
260
Gly
Asp
Cys
Gin
Arg
340
Ser
Tyr
Leu
His
Glu

420
Phe

His
Glu
Giu
Gin
245
Thr
Met
Gly
Pro
Val
325
Glin
Pro
Glu
Pro
Gin
405

Leu

Arg

‘

Val

Phe
Gly
230
Ser
Thr
Asn
Gin
Gly
30
Ser
Asn
Asp
Met
Gin
380
His
Val

His

Thr
Asn
215
Asn
Val
Val
Arg
Val
295
Arg
Asp
Thr
Asp
Leu
375
His
Leu

Glu

Ser

Glu
200
Glu
Ser
Leu
Leu
Arg
280
Leu
Asp
Ser
His
Glu
360
Leu
Thr
Leu

Pro

Lys
440

185
Val

Gly
His
Val
Tyr
265
Pro
Gly
Arg
Thr
Gly
345
Leu
Lys
lle
Gin
Arg

425

Pro

Val
Gin
Ala
Pro
250
Asn
ile
Arg
Lys
Lys
330
{le
Leu
lle
Glu
Lys
410

Arg

Pro

2/15

Lys Arg Cys
205

lle
Gin
235
Tyf
Phe
Leu
Arg
Ala
315
Asn
Gln
Tyr
Lys
Thr
395
His
Glu

Asn

Ala
220
Tyr
Glu
Met
fle
Cys
300
Asp
Gly
Met
Leu
Glu
380
Tyr
Leu

Thr

Arg

Pro
Vai
Pro
Cys
ile
285
Phe
Glu
Asp
Thr
Pro
365
Ser
Arg
Leu

Pro

Ser
445

180

Pro
Pro
Glu
Pro
Asn
21
Vali
Glu
Asp
Gly
Ser
350
Val
Leu
Gin
Ser
Lys

430
Vai

Asn
Ser
Asp
Gln
255
Ser
Thr
Ala
Ser
Thr
335
Ite
Arg
Glu
Gin
Ala
415

Glin

Tyr

His
His
Pro
240
Val
Ser
Leu
Arg
Ile
320
Lys
Lys
Gly
Leu
Gin
400
Cys

Ser

Pro

asagaaagtt attaccgatc cacc atg tcc cag agc aca Cag aca aat gaa

Met Ser GIn Ser Thr Gla Thr Asn Glu

171
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ttc
Phe
10

cte
Leu

cct ata

Pro

tca
Ser

(444
Arg

aac
Asn

tcg
Ser
S0

gcg
Ala

cca
Pro

ttc
Phe

acg
Thr

tge
Cys
170

atc
Ile

cag
Gin

gee
Ala

cct
Pro
250

aat
Asn

att
Ile

gaa
Glu

atg
Met

ctg
Leu
75

tcc
Ser

cce
Pro

tca
Ser

gac
Asp

tat
Tyr
155

ccc
Pro

CEc
Arg

aag
Lys

cag
Gin
235

tat
Tyr

tte
Phe

tta
Leu

agt
Ser

tgt
Cys

gat
Asp

cag
Gin
60

:4:44
Gly

acc
Thr

tcg
Ser

ccc
Pro

gte
val
140

tcc
Ser

gee
Ala

CEE
Arg

t gecc

Ala
220

tat
Tyr

gag
Glu

atg
Vet

atc
Ile

cca
Pro

tca
Ser

get
Gly
45

gac
Asp

ctc
Leu

agt
Ser

ccc
Pro

gee
Ala
125

tcc
Ser

act
Thr

cag
Gin

atg
Met

tgec
Cys
205

cct
Pro

gta
Val

cca
Pro

tgt
Cys

att
ile
285

gag
Glu

gtt
Val
30

gCE
Ala

tcg
Ser

ctg
Leu

ccce
Pro

tac
Tyr
110

ttc
Phe

gaa
Glu

cct
Pro
190

cce
Pro

cct
Pro

gaa
Glu

cce
Pro

aac
Asn
270

gtt
Val

cag
Gin

aca
Thr

gac
Asp

aac
Asn

tat
Tyr
g5

gca
Ala

c ccc

Pro

cag
Gin

Leu

aac
Asn

agt
Ser

gat
Asp

cag
Gln
255

age
Ser

act
Thr

tte
Phe

cce
Pro

aac
Asn

ctg
Leu

agc
Ser
80

aac
Asn

cag
Gin

tce
Ser

cag
Gln

aag
Lys
160

gteg
val

tac
Tyr

cat
His

cat
His

cce
Pro
240

gtt
vai

agt
Ser

ctg
Leu

cag
Gin

att
tle

cat at

His

gac
Asp

aag att

Lys

agt
Ser
65

atg
Met

aca
Thr

cce
Pro

aac
Asn

tcg
Ser
145

aaa
Lys

ateg
Met

aaa
Lys

gag
Glu

tte
Leu
225

atc
ite

Gly

tgt
Cys

gaa
Glu

gac
Asp

gac
Asp

gac
Asp

agc
Ser

acc
Thr
130

age
Ser

cte
Leu

acc
Thr

aaa
Lys

aca
Thr

¢ act

Thr

gtt
Val

acc
Thr
290

tte
Leu
35

3/15

tee
Trp
20

aac
Asn

gag att

Glu

cce
Pro

cag
Gin

cac
His

tcc
Ser
115

gac
Asp

acc
Thr

tac
Tyr

cca
Pro

get
Ala
195
age
Ser

cga
Arg

Gly

gaa
Glu
gea
275

aga
Arg

atg
Met

cag
Glin

gcg
Ala
100

acc
Thr

tac
Tyr

gcce
Ala

tge
Cys

cct
Pro
180

gag
Glu

cgt
Arg

gta
Val

a aga

Arg

tte
Phe
260

Gly

gat
Asp

gat
Asp

ttt

age
Ser

teg
Trp

att
Ile
85

cag
Gln

ttc
Phe

cca
Pro

aag
Lys

caa
Gin
165

cct
Pro

cac
His

gaa
Glu

gag
Glu

cag
Gin
245

acg
Thr

atg
Met

[:14:4
Gly

ttt
Phe

gteg

e Val

atg
Met

cca
Pro
70

cag
Gin

aac
Asn

gat
Asp

tcg
Ser
150

att
Ile

cag
Gin

gte
Val

tte
Phe

gee

230
agt
Ser

aca
Thr

aac
Asn

caa
Glin

ctg
Leu

gat
Asp

gac
Asp
LH)

cag
Gin

aac
Asn

age
Ser

get
Ala

ccg
Pro
135

gee
Ala

gca
Ala

gga
Gly

acg
Thr

aac
Asn
215

aac
Asn

gte
Val

gtc
Val

Cgc
Arg

gtc
Val
295

gaa
Glu

gaa
Glu
40

tgt
Cys

tac
Tyr

Gly

gtc
Val

ctc
Leu
120

cac
His

acc
Thr

aag
Lys

get
Ala

gag
Glu
200

gag
Glu

age
Ser

ctg
Leu

ttg
Leu

cgt
Arg
280

ctg
Leu

cag
Gin
25

cca
Pro

atc
lle

acg
Thr

tce
Ser

acg
Thr
105

tct
Ser

agt
Ser

teg
Trp

aca
Thr

gtt
Val
185

gtg
val

gga
Gly

cat
His

gta
Yal

tac
Tyr
265

cca
Pro

219

267

35

363

41

459

507

555

603

651

699

747

795

843

891

939

987

1035
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cga
Arg

sag
Lys

aag
Lys
330

ate
e

tta
Leu

ate
Ile

gaa
Glu

aaa
Lys
410

aga
Arg

cca
Pro

cge
Arg

gcg
Ala
315

aac
Asn

cag
Gin

tac
Tyr

aaa
Lys

acg
Thr
395

cat
His

gaa
Glu

aac
Asn

tgce
Cys
300

gat
Asp

ggt
Gly

atg
et

tta
Leu

gag
Glu
380

tac
Tyr

cte
Leu

act
Thr

cga
Arg

ttt
Phe

gaa
Glu

gat
Asp

aca
Thr

cca
Pro
365

tec
Ser

agg
Arg

ctt
Leu

cca
Pro

tca
Ser
445

‘

gag
Glu

gat
Asp

get
Gly

tee
Ser
350

gte
Val

cteg
Leu

caa
Gin

tca
Ser

aaa
Lys
430

gte
Val

gece
Ala

agce
Ser

acg
Thr
335

atc
tle

age
Arg

gaa
Glu

cag
Gin

gce
Ala
415

caa
Gln

tac
Tyr

cge
Arg

atc
Ile
320

aag
Lys

aag
Lys

ggcC
Gly

ctc
Leu

cas
Gin
400

tge
Cys

tet
Ser

cca
Pro

atc
ile
305

aga
Arg

cge
Arg

aaa
Lys

cgt
Arg

atg
Met
385

cag
Gin

ttc
Phe

gac
Asp

tagagcccta tctctatatt ttaagtgtgt

tgt
Cys

aag
Lys

ccg
Pro

cga
Arg

gag
Glu
370

cag
Gln

cag
Gin

age
Arg

gte
val

gct
Ala

cag
Gin

ttt
Phe

aga
Arg
355

act
Thr

tac
Tyr

cag
Gin

aat
Asn

tte
Phe
435

4/15

tge
Cys

caa
Gln

cgt
Arg
340

tce
Ser

tat
Tyr

ctt
Leu

cac
His

gag
Glu
420

ttt
Phe

gtgttgtatt tccatgtgta tatgtgagtg tgtgtgtgte

tagccctcat

caaagcecact

tctgcagatt

gtgagetttc

tttattggaa

tgagcagegtc

tgtgcataag

tgtaataata

tgatcattac

atttgtgtcce

ccactgtatg

ctactacaaa

tagaaagaca

gctcaaaata

ttetatccct

tttagccageg agacttacgt

aaacaggact
agtgagagaa
ttgtatcctt
tgttgtttce
cccttttcte
tcaaacttaa
taagttgtag
ttgcaagtag
caaaagtaat
tccectcatg
ttggcatcte
aaaactgtte
aatccaccce
gaatttgaag

caagcctace

tgaagacact
tettttgaag
agaccggeea
tgeeagegeag
tettetteteg
gatgtctttt
gigactgaga
taagaaacga
caactttetg
tgtaggtaga
ttatgctaaa
tttgecccce
agtaatatte
ccctetcaca
taccataaaa

tttgagtaag

tteggctcaga

ggactcaaac

ttegtgeete

gggtcagete

ttgtttttct

taagaaaagg

gactcagtca

aggtgtcaag

ggteragagt
acatttctta
gtttttctte
atagcaggte
cccttacgta

aaatctgtga

cca
Pro

gtt
Val
328

cag
Gin

cca
Pro

gaa

Glu

cct
Pro

cag
Gin
405

ctt
Leu

aga
Arg

tatgtgtgte
gacccaactg
ctttacaaga

aggaaccact

gga
Gly
310

tcg
Ser

aac
Asn

gat
Asp

atg
Met

cag
Gin
390

cac
His

gtg
Val

cat
His

aga
Arg

gac
Asp

aca
Thr

gat
Asp

ctg
Leu
375

cac
His

tta
Leu

gag
Glu

tce
Ser

EEE3aAEEEE

aaaattcaca

agaaaaaagt

gaccctttta

tgtactgcte

tctttgtear

atgcteteta

tacatgaaac

aactcatttt

gttgtttacce

ttaatttgct

ccagccatat tactgatact

tgagatccaa gcagacgtgt

gac
Asp

agt
Ser

cat
His

gaa
Glu
360

ttg
Leu

aca
Thr

ctt
Leu

cce
Pro

aag
Lys
440

age
Arg

aca
Thr

get
345

ctg
Leu

aag
Lys

att
lie

cag
Gin

Cgeg
Arg
425

cce
Pro

cgtgtgtate
ctcaaaggca
aaggatgttt
gtetttgtct
cattaagatg
gegaagettt
tgttattete
atgcteggtca
EECagCRABE
aacttgcatt
cctgeetetg
cctggaagac
gtecttttaa
attattcaaa
taattagage
gttcagteca

taaaatcagc

1083

1131

1179

1227

1275

1323

13N

1419

1467

1518

1578
1638
1698
1758
1818
1878
1938
1998
2058
2118
2178
2238
2298
2358
2418
2478
2538
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actcctggac tggaaattaa agattgaaag getagactac ttttcttttt tttactcaaa 2598

agtttagaga atctctgttt ctitccattt taaaaacata ttttaagata atagcataaa 2658

gactttaaaa atgttcctcc cctccatctt cccacaccca gtcaccagea ctgtatttic 2718

tgtcaccaag acaatgattt cttgttatteg aggctgttge ttttgtggat gtegtgatttt 2718

aattttcaat aaacttttec atcttggttt aaaagaaa 2816

<210> 3
<211) 448
{212> PRT
<213> Human

<400> 3

Met
1
Gin
Ile
Lys
Ser
65
Met
Thr
Pro
Asn
Ser
145
Lys
et
Lys
Glu
Leu
225
ile
Gly

Cys

Giu

Ser
His
Asp
Ie

50
Asp
Asp
Asp
Ser
Thr
130
Ser
Leu
Thr
Lys
Leu
210
lie
Thr
Thr

Val

Thr
290

Gln
le
Leu

35
Glu
Pro
Gin
His
Ser
115
Asp
Thr
Tyr
Pro
Ala
195
Ser
Arg
Gly
Glu
Gly

275
Arg

Ser
Trp

20
Asn
ite
Met
Gin
Ala
100
Thr
Tyr
Ala
Cys
Pro
180
Glu
Arg
val
Arg
Phe
260

Gly

Asp

Thr
Asp
Phe
Ser
Trp
Ie

85
Gln
Phe
Pro
Lys
Gin
165
Pro
His
Glu
Glu
Gln
245
Thr

Met

Gly

Gin Thr Asn Giu Phg Leu Ser Pro Glu Val Phe
1 15

Phe Leu Glu GIn Pro tle Cys Ser Val Gln Pro
25 30

Val Asp Glu Pro Ser Giu Asp Giy Ala Thr Asn
40 45

Met A;g Cys lle Arg Met Gin Asp Ser Asp Leu
60

Pro GIn Tyr Thr Asn Leu Gly Leu Leu Asn Ser
70 ’ 75 80

Gln Asn Gly Ser Ser Ser Thr Ser Pro Tyr Asn
90 95

Asn Ser Val Thr Ala Pro Ser Pro Tyr Ala GIn
105 110

Asp Ala Leu Ser Pro Ser Pro Ala ile Pro Ser
120 125

Gly Pro His Ser Phe Asp Va! Ser Phe Gin Gin
135 140

Ser Ala Thr Trp Thr Tyr Ser Thr Giu Leu Lys
150 155 160

lte Ala Lys Thr Cys Pro Ile GIn tle Lys Val
170 175

Gin Gly Ala val ile Arg Ala Met Pro Val Tyr
185 190

Yal Thr Giu val Val Lys Arg Cys Pro Asn His
200 205

Phe Asn Glu Gly Gln ile Ala Pro Pro Ser His
215 220

Gly Asn Ser His Ala Gin Tyr Val Glu Asp Pro
230 235 240

Ser Val Leu Val Pro Tyr Glu Pro Pro Gin Vat
250 255

Thr Val Leu Tyr Asn Phe Met Cys Asn Ser Ser
265 270

Asn Arg Arg Pro lle Leu lle lle Yal Thr Leu
280 285

Gin Val Leu Gly Arg Arg Cys Phe Giu Ala Arg
295 300
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lle Cys
305

Arg Lys
Arg Pro
Lys Arg
Arg Glu

370
Met Gin
385
Gin GiIn
Phe Arg

Asp Val

<210 4

Ala Cys Pro Gly

310

Gin Gln Val Ser
325

Phe Arg Gin Asn
340

Arg Ser Pro Asp
355

The Tyr Glu Met
Tyr Leu Pro Gin
390

Gin His Gin His
405

Asn Glu Leu Val
420

Phe Phe Arg His
435

<211 641
<212> PRT
<213> Human

<2202
<221> DOMAIN
222> (1).. (59)

€223) transactivation domain

<220>

<221> DNA_BIND
€222> (142).. (321)
223> DNA binding domain

{2207

(221> DOMAIN
(222> (353).. (397

223> oligomerization domain

<400> 4

Gln His

Ile Asp

Lys lle
50

Ser Asp
65

lle Trp Asp Phe
20

Leu Asn Phe Val
35

Glu Ile Ser Met

Pro Met Trp Pro
70

Met Asp Gin Gin ite Gin

85

Thr Asp His Ata Gin Asn

Pro Ser

Asn Thr

100

Ser Thr Phe Asp Ala

15
Asp Tyr Pro Giy

Arg
Asp
Thr
Asp
Leu
375
His
Leu

Glu

Ser

Leu
Asp
Asp

55
Gln
Asn

Ser

Pro

6/15

Asb Arg Lys Ata Asp Glu
315
Ser Thr Lys Asn Gly Asp
330

His Gly Ile GIn Met Thr
345

Glu Leu Leu Tyr Leu Pro
360 365

Leu Lys lle Lys Glu Ser
380
Thr ite Giu Thr Tyr Arg
395

Leu Gin Lys His Leu Leu
410

Pro Arg Arg Glu Thr Pro
425

Lys Pro Pro Asn Arg Ser
440 445

Met Ser Gin Ser Thr Gln Thr Asn Glu Phe Leu Ser Pro
5

10
Glu Gin Pro lie Cys Ser
25
Glu Pro Ser Glu Asp Gly
40 45

Cys lle Arg Met GiIn Asp
60

Tyr Thr Asn Leu Giy Leu
75
Gly Ser Ser Ser Thr Ser
80

VYal Thr Ata Pro Ser Pro
105

Leu Ser Pro Ser Pro Ala
120 125

His Ser Phe Asp Val Ser

Asp
Gly
Ser
350
Val
Leu
Gln
Ser
Ly;

430
Val

Glu
Val
30
Ala
Ser
Leu
Pro
Tyr
110

Iie

Phe

Ser
Thr
335
Arg
Glu
Glin
Ala
415

Gin

Tyr

Val

15
Gln
Thr
Asp
Asn
Tyr

95
Ala

Pro

Gin

Ile
320
Ltys
Lys
Gly
Leu
Gin
400
Cys

Ser

Pro

Phe
Pro
Asn
Leu
Ser

80
Asn
Gin

Ser

Gin
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Ser
145
Lys
Met
Lys
Glu
Leu
225
lle
Gly

Cys

Glu

Arg
Arg
Lys
Arg
Met
385
Gin
Pro
Het
Asn
Pro
465
Ser
His

Phe

130

Ser
Leu
Thr
Lys
Leu
210
e
Thr
Thr
Val
Thr
290
Cys
Lys
Pro
Arg
Glu
370
Gin
Gin
Ser
Asn
Ala
450
Met
Pro

Cys

Leu

Thr
Tyr
Pro
Ala
195
Ser
Arg
Gly
Glu
Gly
275
Arg
Ala
Gin
Phe
Arg
355
Thr
Tyr
Gin
Ser
Lys
435
Leu
Met
Thr

Thr

Ala
515

Ala
Cys
Pro
180
Glu
Arg
Val
Arg
Phe
260
Gly
Asp
Cys
Gin
Arg
340
Ser
Tyr
Leu
His
Tyr
420
Leu
Thr
Gly
Gin
Pro

500
Arg

Lys
Gin
165
Pro
His
Glu
Glu
Gin
245
Thr
Met
Gly
Pro
val

325
Gln
Pro
Glu
Pro
Gin
405
Gly
Pro
Pro
Thr
Ala
485

Pro

Leu

Ser
150
Ile
Gin
Val
Phe
Gly
230
Ser
Thr
Asn
Gin
Gly
310
Ser
Asn
Asp
Met
Gin
390
His
Asn
Ser
Thr
His
470
Leu

Pro

Gly

135
Ala

Ala
Gly
Thr
Asn
215
Asn
Val

Val

Arg
Val

295
Arg
Asp
Thr
Asp
Leu
375
His
Leu
Ser
Val
Thr
455
et
Pro

Pro

Cys

Thr
Lys
Ala

Glu
200

‘Glu

Ser
Leu
Leu
Arg
280
Leu
Asp
Ser
His
Glu
360
Leu
Thr
Leu
Ser
Ser
440
lie
Pro
Pro

Tyr

Ser
520

Trp
Thr
Val
185
Val
Gly
His
Val
Tyr
265
Pro
Gly
Arg
Thr
Gly
345
Leu
Lys
lle
Gln
Pro
425
Gin
Pro
Met
Pro
Pro

505

Ser

Thr
Cys
170

e

Val

Gln

Ala
Pro
250
Asn
lle
Arg
Lys
Lys
330
ile
Leu
lie
Glu
Lys
410
Pro
Leu
Asp
Ala
Leu
490

Thr

Cys

7/15

Tyr
155
Pro
Arg
Lys
ite
Gin
235
Tyr
Phe
Leu
Arg
Ala
315
Asn
Gin
Tyr
Lys
Thr
395
Gin
Leu
tle
Gly
Gly
475
Ser

Asp

Leu

140

Ser
lle
Ala
Arg
Ala
220

Tyr

Glu

Met

lie
Cys
300
Asp
Gly
Met
Leu
Glu
380
Tyr
Thr
Asn
Asn
Het
460
Asp
Met

Cys

Asp

Thr
Gin
Met
Cys
205
Pro
Val
Pro
Cys
tle
285
Phe
Glu
Asp
Thr
Pro
365
Ser
Arg
Ser
Lys
Pro
445
Gly
Met
Pro

Ser

Tyr
525

Glu
lle
Pro
190
Pro
Pro
Glu
Pro
Asn
270
Val
Glu
Asp
Gly
Ser
350
Val
Leu
Gin
Ile
Met
430
Gin
Ala
Asn
Ser
{le

510
Phe

Leu
Lys
175
Val
Asn
Ser
Asp
Gln
255
Ser
Thr
Ala
Ser
Thr
335
Arg
Giu
Gin
Gin
415
Asn
Gin
Asn
Gly
Thr
495

Val

Thr

.\

Lys
160
Val
Tyr
His
His
Pro
240
Val
Ser
Leu
Arg
ile
320
Lys
Lys
Gly
Leu
Gln
400
Ser
Ser
Arg
ile
Leu
480
Ser

Ser

Thr
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WO 99/50412 PCT/JP99/01512

Gin Gly Leu Thr Thr tle Tyr GIn tle Glu His Tyr Ser Het Asp Asp
$30 $35 540

Leu Ala Ser Leu Lys Ile Pro Glu Gin Phe Arg His Ala lle Trp Lys
545 $50 555 560

Gly Ite Leu Asp His Arg Gin Leu His Glu Phe Ser Ser Pro Ser His
565 570 575

Leu Leu Arg Thr Pro Ser Ser Ala Ser Thr Val Ser Val Gly Ser Ser
580 585 590

Glu Thr Arg Gly Glu Aré'Vaf Ile Asp Ala Va! Arg Phe Thr Leu Arg
595 600 605

Gin Thr Ile Ser Phe Pro Pro Arg Asp Glu Trp Asn Asp Phe Asn Phe
610 615 620

Asp Met Asp Ala Arg Arg Asn Lys Gin Gin Arg 1le Lys Giu Glu Gly
625 630 635 640

Glu

<210 5
<211) 2270
<212> DRA
<{213> Human

<220
<2217 CDS
<222> (145).. (2067)

<400> 5
tcgttgatat caaagacagt tgaaggaaat gaattttgaa acttcacget gtgccaccet 60

acagtactgc cctgaccctt acatccageg tttcgtagaa acccagetca tttctcttgg 120

aaagaaagtt attaccgatc cacc atg tcc cag agc aca cag aca aat gaa 17
Met Ser Gin Ser Thr Gin Thr Asn Glu
1 5

ttc ctc agt cca gag gtt ttc cag cat atc tgg gat ttt ctg gaa cag 219
Phe Leu Ser Pro Glu Val Phe Gin His lie Trp Asp Phe Leu Glu Gin
10 15 20 25

cct ata tgt tca gtt cag ccc att gac ttg aac ttt gtg gat gaa cca 267
Pro 1le Cys Ser Val Gin Pro lle Asp ng Asn Phe Val Asp Glg Pro
30 4

tca gaa gat gegt gcg aca aac aag att gag att agc atg gac tgt atc 315
Ser Glu Asp Giy Ala Thr Asn Lys Iée Glu lle Ser Met Asp Cys lie
45 0 55

cgc atg cag gac tcg gac ctg agt gac ccc atg tgg cca cag tac acg 363
Arg Wet Glg Asp Ser Asp Leu Ser Asp Pro Met Trp Pro Gin Tyr Thr
6 65 70

aac ctg gEE ctc ctg aac agc atg gac cag cag att cag aac gec tcc 411
Asn ng Gly Leu Leu Asn Ser Met Asp GIn Gin ile Gin Asn Gly Ser
80 85

tcg tcc acc agt ccc tat aac aca gac cac BCg cag aac agce gtc acg 459
Ser Ser Thr Ser Pro Tyr Asn Thr Asp His Ala Gin Asn Ser Val Thr
90 95 100 105

geg ccc tcg ccc tac gea cag ccc age tee ace tte gat get ctc tct 507
Ala Pro Ser Pro Tyr Ala GIn Pro Ser Ser Thr Phe Asp Ala ng Ser
110 11§ 1

cca tca ccc gee atc ccc tec aac acc gac tac cca BEC ccg cac agt 555
Pro Ser Pro Ala lle Pro Ser Asn Thr Asp Tyr Pro Gly ng His Ser
125 130 1
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ttc
Phe

aceg
Thr

tgc
Cys
170

atc
He

gtg
Val

cag
Gin

gce
Ala

cct
Pro
250

aat
Asn

att
fle

cga
Arg

aag
Lys

aag
Lys
330

atc
lle

tta
Leu

gaa
Glu

aaa
Lys
410

cct

gac
Asp

tat
Tyr
1585

cce
Pro

cgc
Arg

aag
Lys

att
lle

cag
Gln
235

tat
Tyr

tte
Phe

tta
Leu

cgc
Arg

gcg
Ala
315

aac
Asn

cag
Gin

tac
Tyr

C aaa

Lys

acg
Thr
395

cag
Gin

cteg

gtg
Val
140

tcc
Ser

gCC
Ala

CgE
Arg

BCC
Ala
220

tat
Tyr

gag
Glu

atg
Met

tge
Cys
300

gat
Asp

get
Gly

atg
Met

tta
Leu

gag
Glu
380

tac
Tyr

acc
Thr

aac

tcc
Ser

act
Thr

ttc
Phe

gaa
Clu

cag atc

Gln

atg
Me t

tgc
Cys
205

cct
Pro

gta
val

cca
Pro

tgt
Cys

¢ att

ile
285

ttt
Phe

gaa
Glu

gat
Asp

aca
Thr

cca
Pro
365

tce
Ser

age
Arg

tca at

Ser

gaa

cct
Pro
180
cce
Pro

cct
Pro

gaa
Giu

ccc
Pro

aac
Asn
270

gtt

gag
Glu

gat
Asp

Gly

tce
Ser
350

gtg
Val

ctg
Leu

caa
Gln

Ie

atg

cag
Gin

ctg
Leu

aag
Lys
175

gtc
Val

aac
Asn

agt
Ser

gat
Asp

cag
Gin
255

age
Ser

act
Thr

gee
Ala

age
Ser

acg
Thr
335

atc
lie

age
Arg

gaa
Glu

cag
Gin

a cag

Gin
415

aac

cag
Gin

asg
Lys
160

gteg
Val

tac
Tyr

cat
His

cat
His

cce
Pro
240

gtt

agt
Ser

ctg
Leu

(344
Arg

atc
ite
320

aag
Lys

aag
Lys

gec
Gly

cte
Leu

caa
Gin
400

tct
Ser

agce

tcg
Ser
145

aaa
Lys

atg
Met

aaa
Lys

gag
Glu

tgt
Cys

gaa
Glu

atc
Ile
305

aga
Arg

cgc
Arg

aaa
Lys

cgt
Arg

atg
Met
385

cag
Gin

cca
Pro

atg

age
Ser

cte
Leu

acc
Thr

aaa
Lys

¢ aca

Thr

act
Thr

acc
Thr
290

tgt
Cys

aag
Lys

ccg
Pro

cga
Arg

gag
Giu
370

cag
Gln

cag
Gln

tct
Ser

aac

ace
Thr

tac
Tyr

cca
Pro

get
Ala

195

age
Ser

cga
Arg

Gly

gaa
Glu

gea

275
aga
Arg

get
Ala

cag
Gin

ttt
Phe

aga
Arg
355

act
Thr

tac
Tyr

cag
Gin

tca
Ser

aag

9/15

gece
Ala

tgc
Cys

cct
Pro
180

gag
Glu

cgt
Arg

Vai

a aga

Arg

ttc
Phe
260

444
Gly

gat
Asp

tgc
Cys

caa
Gln

cgt
Arg
340

tce
Ser

tat
Tyr

ctt
Leu

cac
His

tat
Tyr
420

ctg

aag
Lys

caa
Gin
165

cect
Pro

cac
His

gaa
Glu

Bag
Glu

cag
Gin
245

acg
Thr

Gly

cca
Pro

gtt
Val
325

cag
Gin

cca
Pro

gaa
Glu

cct
Pro

cag
Gin
405

Gly

cct

tte
Phe

444

230
agt
Ser

aca
Thr

aac
Asn

caa
Gin

gga
310

teg
Ser

aac
Asn

gat
Asp

atg
Met

cag
Gin
390

cac
His

t aac

Asn

tct

gee
Ala

t gca
e Ala

gga
Gly

acg
Thr

aac
Asn
215

aac
Asn

gtg

gtc
Val

cge
Arg

gtc
Val
295

aga
Arg

gac
Asp

aca
Thr

gat
Asp

ctg
Leu
375

cac
His

tta
Leu

age
Ser

gtg

acc
Thr

aag
Lys

get
Ata

gag
Glu
200

gag
Glu

age
Ser

ctg
Leu

ttg
Leu

cegt
Arg
280

ctg
Leu

gac
Asp

agt
Ser

cat
His

gaa
Glu
360

tte
Leu

aca
Thr

ctt
Leu

tce
Ser

agc

tes
Trp

aca
Thr

gtt
Vai
185

gte
Val

Gly

cat
His

gta
Val

tac
Tyr
265

cca
Pro

449
Gly

age
Arg

aca
Thr

get
345
cte

Leu

aag
Lys

att
Ile

cag
Gin

cca
Pro
425

cag

603

651

699

747

795

843

891

939

987

1035

1083

1131

179

1227

1275

1323

1371

1419

1467
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Pro Leu Asn

ctt atc aac
Leu {ie Asn

gat gec ateg
Asp Gly Met
460

gct gea gac
Ala Gly Asp

ctc tcc atg
Leu Ser Met
490

aca gat tgc
Thr Asp Cys

tgt cteg gac
Cys Leu Asp

gag cat tac
Glu His Tyr
540

ttt cga cat
Phe Arg His
555

gaa ttc tcc
Glu Phe Ser
570

aca gtc agt
Thr Val Ser

get gt cga
Ala Val Arg

gag tgg aat
Giu Trp Asn
620

cag cgc atc
Gin Arg fle
635

ctctcctaac tgecagecce ctaaaagcac tcctgettaa tcttcaaage cttctcccta

getectecce ttectcttgt ctgatttctt aggggaagea gaagtaagag gctacctcett

Lys

cct
Pro
445

gga
Gly

atg
Met

cca
Pro

age
Ser

tat
Tyr
525

tce
Ser

@

Met Asn Ser

430

cag
Gin

gee
Ala

aat
Asn

tce
Ser

att
ile
510

ttc
Phe

ateg
Met

gCcE atc

Ala

tee
Ser

gteg
Val

tte
Phe
605

gac
Asp

aaa
Lys

Ie

cct
Pro

EgC
Gly
590

acc
Thr

ttc
Phe

gag
Glu

cag
Gin

cge
Arg

aac att

Asn

Gly

acc
Thr
495

gte
Val

acg
Thr

gat
Asp

teg
Trp

tet
Ser
575

tce
Ser

cte
Leu

aac
Asn

gag
Glu

ctc
Leu

480

tece
Ser

agt
Ser

ace
Thr

gat
Asp

aag
Lys
560

cat
His

agt
Ser

cgc
Arg

ttt
Phe

[ 444
Gly
640

Met

aac
Asn

ccce

e Pro

465

age
Ser

cac
His

ttc
Phe

cag
Gin

ctg
Leu
845

Asn

gee
Ala
450

atg
Met

cce
Pro

tgc
Cys

tta
Leu

({44
Gly
530

gea
Ala

gege atc

Gly

cte
Leu

gag
Giu

cag
Gin

gac
Asp
625

gag
Glu

lie

cteg
Leu

ace
Thr

acc
Thr
610

atg
Het

tgagcctcac catgtgaget cttcctatee

10/15

Lys
435

ctc
Leu

ate
Met

acc
Thr

aca
Thr

gce
Ala
518

ctg
Leu

agt
Ser

ctg
Leu

Cgg
Arg

CEg
Arg
595

atc
tle

gat
Asp

Leu

act
Thr

gg¢
Gly

cag
Gin

cce
Pro
500

agg
Arg

acc
Thr

ctg
Leu

gac
Asp

acc
Thr
580

get
Gly

tet
Ser

get
Ala

Pro

cct
Pro

ace
Thr

gca
Ala

- 485

cca
Pro

tte
Leu

ace
Thr

aaa
Lys

cac
His
565

cca
Pro

gag
Glu

ttc
Phe

cge
Arg

Ser

aca
Thr

cac
His
470

cte
Leu

cct
Pro

ggc
Gly

atc
te

atc
lie
550

cgeg
Arg

age
Ser

cgt
Arg

cca
Pro

cge
Arg
630

Val

acc
Thr
455

atg
Vet

cct
Pro

ccg
Pro

tgt
Cys

tat
Tyr
538

cct
Pro

cag
Gin

agt
Ser

gtt
Val

cce
Pro
615

aat
Asn

Ser
440

att
lle

cca
Pro

cee
Pro

tat
Tyr

tca
Ser
§20

cag
Gin

gag
Glu

cte
Leu

gee
Ala

att
Ite
600

cga
Arg

aag
Lys

acctaacatc tgacctggca tctaattcte attctggctt taagccttca aaa

<2107 6
<{211) 641
212> PRT
<213> Human

<400> 6
|

GIn His tle Trp Asp Phe Leu Giu Gin Pro lie Cys Ser Val Gin Pro
20 25 30

Met Ser Gln Ser Thr
5

Gin Thr Asn Glu Phg Leu Ser Pro Glu Vag Phe
1 1

Gin

cct
Pro

atg
Met

cca
Pro

cce
Pro
505

tca
Ser

att
ile

caa
Glin

cac
His

tct
Ser
585

gat
Asp

gat
Asp

caa
Gln

1515

1563

1611

1659

1707

1785

1803

1851

1899

1847

1995

2043

2097

2157

217
2270
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Ile
Lys
Ser

65
Met
Thr
Pro
Asn
Ser
145
Lys
Met
Lys
Glu
Leu
225
lie
Gly
Cys
Glu
Iie
305
Arg
Arg
Lys
Arg
Met
385

Gin

Pro

Asp
lle

50
Asp
Asp
Asp
Ser
Thr
130
Ser
Leu
Thr
Lys
Leu
210
lle
Thr
Thr
Val
Thr
290
Cys
Lys
Pro
Arg
Glu
370
Gin

Gln

Ser

Leu

35
Glu
Pro
Gln
His
Ser
115
Asp
Thr
Tyr
Pro
Ala
195
Ser
Arg
Gly
Glu
Gly
275
Arg
Ala
Gln
Phe
Arg
355
Thr
Tyr

Gin

Ser

Asn
fle
Met
Gln
Ala
100
Thr
Tyr
Ala
Cys
Pro
180
Glu
Arg
Val

Arg
Phe
260
Gly
Asp
Cys
Gin
Arg
340
Ser
Tyr
Leu
His

Tyr

‘,,

Phe
Ser
Trp
lie
85
Glin
Phe
Pro
Lys
Gin
165
Pro
His
Glu
Glu
Gin
245
Thr
Met
Gly
Pro
Val
325
Gin
Pro
Glu
Pro
Gin

405
Gly

Va

Met

Pro
70

Gin.

Asn
Asp
Gly
Ser
150
Iie
Gin
val
Phe
Gly
230
Ser
Thr
Asn
Glin
Gly
KA []
Ser
Asn
Asp
Met
Gin
390
His

Asn

Asp
Asp
55
Gin
Asn
Ser
Ala
Pro
135
Ala
Ala
Gly
Thr
Asn
215
Asn
Val
val
Arg
Val
295
Arg
Asp
Thr
Asp
Leu
375
His
Leu

Ser

Giu

40
Cys
Tyr
Gly
val
Leu
120
His
Thr
Lys
Ala
Glu
200
Glu
Ser
Leu
Leu
Arg
280
Leu
Asp
Ser
His
Glu
360
Leu
Thr

Leu

Ser

Pro
Ile
Thr
Ser
Thr
105
Ser
Ser
Trp
Thr
Val
185
Val
Gly
His
Val
Tyr
265
Pro
Gly
Arg
Thr
Gly
345
Leu
Lys
Ile

Gin

Pro
425

Ser
Arg
Asn
Ser
90
Ala
Pro
Phe
Thr
Cys
170
tle
Val
Gin
Ala
Pro
250
Asn
Ile
Arg
Lys
Lys
330
lle
Leu
Ie
Glu
Lys

410

Pro

11715

Glu
Met
Leu

75
Ser
Pro
Ser
Asp
Tyr
155
Pro

Arg

Lys

GIn
2315
Tyr
Phe
Leu
Arg
Ala
315
Asn
Gln
Tyr
Lys
Thr
395

Gin

Leu

Asp
Gin

60
Gly
Thr
Ser
Pro
Val
140
Ser
ile
Ala
Arg
Ala
220
Tyr
Giu
Met
ile
Cys
300
Asp
Gly
Met
Leu
Glu
380
Tyr

Thr

Asn

Giy
Asp
Leu
Ser
Pro
Ala
125
Ser
Thr
Gln
Met
Cys
205
Pro
Val

Pro

Cys

Phe
Glu
Asp
Thr
Pro
365
Ser
Arg

Ser

Lys

Ala

Ser

Leu

Pro

Glu
ile
Pro
190
Pro
Pro
Glu
Pro
Asn
270
Val
Glu
Asp
Gly
Ser

350
Va

Leu

Glin

Ile

Met
430

Thr Asn
Asp Leu
Asn Ser

80

Tyr Asn
95

Ala Gln
Pro Ser
Gin Gin

Leu Lys
160

Lys Val
175

Vat Tyr
Asn His
Ser His

Asp Pro
240

Gln Yal
255

Ser Ser
Thr Leu
Ala Arg

Ser lie
320

Thr Lys
335

lle Lys
Arg Gly
Glu Leu

Gin Gin
400

Gln Ser
415

Asn Ser
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Met
Asn
Pro
465
Ser
His
Phe
Gin
Leu
545
Gly
Leu
Glu
Gin
Asp

625
Glu

Asn
Ala
450
Met
Pro
Cys
Leu
Gly
530
Ala
ile
Leu
Thr
Thr

610
Met

Qo> 7
vy 2
{212> DNA
<213> Artificial Sequence

<220
223> Description of Artificial Sequence:p73-F! sense
primer

<400> 7

Lys
435
Leu
Met

Thr

Thr

Ser
Leu
Arg
Arg
595

lie

Asp

Leu
Thr
Gly
Gin
Pro
500
Arg
Thr
Leu
Asp
Thr
580
Gly

Ser

Ala

!
)

Pro
Pro
Thr
Ala
485
Pro
Leu
Thr
Lys
His
565
Pro
Glu

Phe

Arg

Ser
Thr
His
470
Leu
Pro
Gly
lie
ite
5§50
Arg
Ser
Arg

Pro

Arg
630

val
Thr
455
Met
Prb
Pro
Cys
Tyr
535
Pro
Gin
Ser
Val
Pro

615

Asn

12/15

Ser Gin Leu lle

440
lle

Pro
Pro
Tyr
Ser
520
Gln
Glu
Leu
Ala
Ile
600

Arg

Lys

tacgtgcacg taaagacacg ttgctcc

<210> 8

211> 29
<212> DNA
{213) Artificial Sequence

{2207
(223> Description of Artificial Sequence:p73-Rl
antisense primer

<400> 8
tgctgcacet tgctccacgt ggacgtacg

<2107 9

{211y 29
212> DNA
{213) Artificial Sequence

Pro

Met

Pro

Pro
505
Ser
ife
Gin
His
Ser
585
Asp

Asp

Gin

Asp Gly
Ala Gly
475

Leu Ser
4990

Thr Asp
Cys Leu
Glu His
Phe Arg

555
Glu Phe

570
Thr Val
Ata Val

Glu Trp

Gin Arg
635

Asn Pro Gin Glin Arg

445

Met Giy
460

Asp Met
Met Pro
Cys Ser

Asp Tyr
525

Tyr Ser
540

His Ala
Ser Ser
Ser Val

Arg Phe
605

Asn Asp
620

Ile Lys

Ala
Asn
Ser
lie
510
Phe
Met
Iie
Pro
Gly
590
Thr

Phe

Glu

Asn
Gly
Thr
495
val
Thr
Asp
Trp
Ser
575
Ser
Leu

Asn

Glu

Ile
Leu
480
Ser
Ser
Thr
Asp
Lys
560
His
Ser
Arg

Phe

Gly

27

29
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{220>
<223) Description of Artificial Sequence:p73-F2 sense
primer

<400> 9
tacgtatact acgacgtgta cgtgaagee

-

<210> 10

<211) 29

<{212) DNA -

{213) Artificial Sequence

220>
223> Description of Artificial Sequence:p73-R2
antisense primer

<400> 10
atgaactacg acgtacgacg tccacgtat

<2100 11

<211> 30

<212> DNA

<213 Artificial Sequence

<220>
<223 Description of Artificial Sequence:HA-labeled
expression construct

<400> N
atgtatccat atgatgttcc agattatget

<210> 12

211> 20

<212> DNA

{213) Artificial Sequence

220> )
223> Description of Artificial Sequence:p51-F1 sense
- primer )

<400> 12
aaagaaagtt attaccgatg

<210> 13

{211> 20

<{212> DNA

{213) Artificial Sequence

220>
223> Description of Artificial Sequence:pS1-R}
antisense primer

<400> 13
cegcgtgetct gtgttatage

{210) 14

211> 20

<{212) DNA

<213 Artificial Sequence

<220)
<223 Description of Artificial Sequence:p51-F2 sense
primer

<400> 14
catggaccag cagattcaga

PCT/JP99/01512
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<210) 15

<21 19

{212) DNA

(213> Artificial Sequence

220>
{223) Description of Artificial Sequence:p51-R2
antisense primer

<400) 15 ) - . .
catcaccttg atctggatg : 19

<210> 16

211> 20

{212)> DNA

{213 Artificial Sequence

<2207
{223) Description of Artificial Sequence:p51-F3 sense
primer

<400> 16
ccacctggac gtattccact 20

<210 17

<211) 18

<{212> DNA

<213> Artificial Sequence

220>
{223 Description of Artificial Sequence:p51-R3
antisense primer

<400> 17
tggctcataa ggtaccag 18

<210> 18

<211) 19

{212) DNA

{213) Artificial Sequence

{2207
{223 Description of Artificial Sequence:pSi-F4 sense
primer

<400> 18
catgagctga geegtgaat 19

<210> 19

211> 20

{212> DNA

{213> Artificial Sequence

<220>
{223 Description of Artificial Sequence:p51-R4
antisense primer

<400> 19
tatcttcatc cgccttectg 20

<210) 20

<211) 18

<212> DNA

{213) Artificial Sequence

<€220)
{223) Description of Artificial Sequence:p51-F5 sense
primer
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<400> 20
atgaaccgcec gtccaatt

<210) 21

<211y 20

{212> DNA

{213) Artificial Segquence

<220>
{223 Description of Artificial Sequence:p51-RS
antisense primer

<400> 21 : - B
gtgctgagea aggtactgea

{210 22

<211) 20

<{212) DNA

{213) Artificial Sequence

<2207
{223) De;cription of Artificial Seaquence:p51-Fb6 sense
primer

<400> 22
tgaagatcaa agagtccctg

{210) 23

{211) 20

{212> DNA

{213) Artificial Sequence

{220)
{223> Description of Artificial Sequence:p51-R6
antisense primer

<400> 23
ctagtggctt tgtgcctttg

PCT/JP99/01512
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